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Urban Universities and Neighborhood Development: Reflections on a

Stakeholder Analysis Studio Project

Beth Walter Honadle®
University of Cincinnati

This paper® reflects on a project that involved students enrolled in a studio course working with an
urban neighborhood to identify high-priority issues, stakeholders they need to engage to deal with
those issues, and appropriate actions to begin to address these priorities.

University of Cincinnati Mission and Strategic Plan

This paper reflects on a project carried out at a
major research university. One of the purposes of
this paper is to tie the project into the university’s
mission and strategy and to offer the approach used
in the case study as a model for other universities.

The University of Cincinnati serves ...
people ... as a premier, public, urban
research university dedicated to
undergraduate, graduate, and
professional education, experience-based
learning, and research. ... Through
scholarship, service, partnerships, and
leadership, we ... develop educated and
engaged citizens ....

-- Excerpt from University of
Cincinnati mission statement*

The University of Cincinnati’s strategic plan is
called UC|21: Defining the New Urban Research
University.” Note the focus on being an urban
research university. The scholarship, citizenship,
and partner-ship values embodied in this plan are
represented in the project described in this paper.
One of the six goals of UC|21 is to forge key
relationships and partnerships; this project did that.

Introduction and Overview

An important challenge in community and
regional development is identifying and involving
essential parties who can either help address locally
prioritized problems or who can hinder progress
toward reaching community goals. The focus of this
paper is on one project that sought to help an urban
neighborhood identify stakeholders for a relatively
small number of important issues or needs as well
as teach one stakeholder analysis technique to
students. Students in The Niehoff Urban Studio at
the University of Cincinnati work in an inter-
disciplinary (social sciences, engineering, design,
architecture, art) setting to address urban issues
affecting the quality of life in Cincinnati through
university-community engagement. A team of
faculty from different colleges within the university
delivers content lectures to all of the students and
works individually with self-selected teams of
students to carry out projects in design, planning,
and neighborhood problem-solving.

In the winter quarter of 2009 the studio’s focus
was on the development of the Martin Luther King-
Madison Road Corridor and the Madisonville
Neighbor-hood in Cincinnati. This paper will
examine one project that involved a team of four
students taught and led by a faculty member (the
author) working with the President of the
Madisonville Neighbor-hood Council and engaging
members of the community in a process designed
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to help the community engage an appropriate set of
stakeholders for their locally-identified needs.

The students learned about a technique for
doing a stakeholder analysis in the class® and
worked with faculty super-vision and assistance to
apply this approach in a neighborhood that has had
difficulty getting people to work together. The
students prepared and facilitated a half-day
workshop with members of the community and
administered an evaluation of the workshop. This
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paper presents a case study of the project and
offers this experience as a model for adaptation by
practitioners and scholars to help solve community-
identified problems in rural and urban areas at the
local, state and national levels through the use of a
practical tool involving participatory research that
brings together students, faculty, and communities.

Context

Within Cincinnati there are fifty-two neighbor-
hoods. One of them is Madisonville.

Figure 1: Map of Cincinnati, Ohio Neighborhoods

Source: City of Cincinnati Planning Department

Madisonville is on the eastern edge of Cincinnati.
The population of Madisonville declined by more
than 25 percent between 1970 and 2007 (from
15,189 to 11,334. However, the population
increased by over 7 percent between 2000 and 2007.
This neighborhood is racially and ethnically diverse
with a population that is 60 percent African-

American and 35 percent white and the balance
comprising than 250 Asians, Hispanics and American
Indians. The average household income is $38,496.
Fifty-three percent of housing is owner-occupied.
The educational attainment of the neighborhood’s
residents varies considerably with 44 percent having
at least some college and 17 percent holding degrees
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at the baccalaureate level or above; at the other end
of the range 21 percent have less than a high school
education.’

Madisonville has a history of difficulty with
community organizing. But, even though there is
one official community council today, the need to
get people working together on neighborhood
problems remains.

“There is a serious lack of collaboration
and cooperation amongst stakeholders in
Madisonville. Each group has their own
agenda with no common goals for the
community. This sows the seeds of
jealousy and bickering which bring a halt
to or sidelines worthy programs.”

-Anne O. of Madisonville

Today there is one Madisonville Community
Council® recognized by the City. Our stakeholder
analysis was done for this organization. Our
objective was to work with the president of the
council on a stakeholder analysis that would help the
organization delineate key groups, individuals, and
organizations that should be involved in efforts to
work on community-identified problems.

The Project

The Stakeholder Analysis Project began when the
author® participated in a tour of Madisonville on
January 9, 2009 sponsored by the Niehoff Studio’s
director, Frank Russell. On this tour students and
faculty visited sites for development and
redevelopment, problematic intersections, an art
center, and other areas of ongoing work for the
neighborhood. During the tour of a new art center in
the neighborhood the Madisonville Community
Council president, Bob Mendlein, talked frankly
about challenges facing the community and about
the difficulties of the neighborhood working
harmoniously. At the end of this visit the author
approached Mr. Mendlein with the idea of having
one of the student groups conduct a “stakeholder
analysis” using a particular methodology which
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involved a half-day workshop and explained to him
that the results of this “case” would be used in
subsequent writing for academic audiences. He was
S0 receptive to the idea that he wanted the studio to
complete the stakeholder workshop before the end
of February, which the group of four students (who
volunteered for this particular project) did with the
help of the author.

On Saturday, February 21, 2009 the team
facilitated the *’Planning the Future of Madisonville’
Workshop” at the Madisonville Recreation Center.
At this workshop the participants, representing a
diverse group of people representing businesses,
churches, and other community  groups,
brainstormed about issues, problems and needs
facing their community. Participants were asked to
identify stakeholders using the definition that a
stakeholder is “any organization or person who
controls resources that are needed to accomplish an
action or who can mobilize resources to prevent the
action from occurring.”*® Appendix 1 of this paper is
a poster (Stakeholder Workshop Process) pictorially
summarizing the events of the day using graphics
and photographs taken by the students.

Then, using the participants’ list of stakeholders
(horizontal axis) with the Madisonville Community
Council at the top of the first column and the list of
neighborhood-identified problems as the vertical
access, the facilitators (students) worked with the
participants to develop a matrix. A mark was put in
each cell where a problem and a stakeholder
intersected. Pictures of the matrix while it was
under completion are shown in Appendix 1 of the

paper.

During a break, participants were asked to vote
with paper dots that they placed on the wall beside
the problems they deemed to be of highest
importance. While they were doing that, the team
analyzed the results of the stakeholder analysis
exercise. After the break, the author (a faculty
member in the studio) interpreted the results for the
participants, showing them that:
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e If a stakeholder had an (X) in a cell beside one of
the problems, and no other stakeholders had an
(X), then this was a situation of control in which
Madisonville would have all of the resources
necessary to carry out an activity or block it from
being implemented. Note the bull’s eye graphic
on the poster in Appendix 1;

e If more than one stakeholder had an (X)
corresponding to a problem, then this was a
situation of influence in which Madisonville
would have some of the resources necessary to
carry out an activity or block it from being
implemented;

e If other stakeholders had (X)s and the
Madisonville Community Council did not, then
this was a situation of appreciation (in which the
neighborhood association had no resources to
either make something happen or stop it from
happening, but others did);

e If there were stakeholders with (X)s across the
board, it is an unmanageable situation and they
should break the problem down into more
manageable-sized pieces.

One astute observer noted that there were some
problems that had no stakeholders listed. In this
case, the problem is something the community
thinks is important, but there were no identified
stakeholders available to deal with the problem.

We next took the two issues that the group had
identified as most important (i.e., blight, education)
and we facilitated planning for potential
interventions for these issues. Given the amount of
time available, we were not able to get into a lot of
depth. The output from this part of the exercise was
then referred by the Neighborhood Council to the
appropriate committee for further development and
action.

Appendix 2 of this paper is a paper that visually
shows some of the connections between
stakeholders and issues for two of the problems
ranked of the highest priority by the workshop
participants. Given time constraints, we only had
time to work on two problems - blight and
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education — but it was clear from the exercise that
many stakeholders must be involved to address
these community issues.

Assessment

There were two forms of external assessment of
this project. First, the students administered an
evaluation at the end of the workshop. A summary
of the evaluations is included in Appendix 2, called
Stakeholder Workshop Results, of this paper. The
students chose to summarize the participants’
assessment of the workshop pictorially rather than
with traditional bar charts or tables. The people-
figures are colored in hues ranging from yellow to
red depending on how strongly they agreed with
statements they were asked to rate. The figure
shows that the preponderance of participants would
recommend the process to other communities and
the participants generally found the process to be
engaging and felt that the process increased their
confidence that action would be taken on the issues
they identified. There was strong support for the
definition of stakeholder used in the workshop.

Secondly, the Niehoff Urban Studio concluded
the quarter with a series of student presentations
that received external critiques by invited “jurors.”
These oral presentations are all available via the
Internet** The jurors, which included one
practitioner and one academician per project
presentation, performed a role similar to that of a
panel discussant at a professional conference. They
asked questions, provided reactions, suggested
improvements, and generally gave feedback to the
students on their projects.

Summary and Conclusion

This paper has reported on a project within a
studio course at the University of Cincinnati. This
case shows one way that universities and
communities can collaborate in order to help
communities and contribute to the education of
students at the same time, while also giving faculty
an opportunity to bridge the academy with the real-
world problems of urban neighborhoods.
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Reflecting on this experience, there are a
number of issues worth thinking about for those
considering adapting the approaches described in
this paper.

Timing issues: The timing of projects is important.
In the case of the stakeholder project for
Madisonville, the President of the Neighborhood
Council  specifically wanted the stakeholder
workshop to take place almost immediately (by
university standards). Given that the University of
Cincinnati is on the quarter system — meaning that
an entire course runs for only ten weeks — this
worked to the students’ advantage in that they
needed to complete a project within a short amount
of time. But, in any case, an important consideration
is whether the client’s timeframe is compatible with
the course schedule.

Expertise issues: It just happened that the students
in the studio had coursework in planning and there
was a faculty member who had experience working
with communities on controversial issues using the
stakeholder technique that was appropriate for the
situation. So, ensuring that there are faculty and
students with interest and backgrounds that lend
themselves to the problems identified by the
community is helpful. Not all faculty will be willing
or able to commit the time involved in carrying out a
project like this one. But, they can play a role as
jurors, giving comments and feedback on the project
or as technical consultants to students.

Cost: In the case of the Madisonville stakeholder
project, the neighborhood council provided the
workshop  venue, refreshments, audiovisual
equipment, and publicity free of charge. The studio
has capacity for producing posters and the students
were “free” labor. The Taft-Niehoff Faculty
Community Scholar Program funded by the Charles
Phelps Taft Research Center at the University of
Cincinnati provided an incentive for a faculty
member to expend time and effort on the project.
Had the neighborhood not had resources and a
willingness to spend them on the project, the
community and or students would have had to
engage in fundraising or the raising of in-kind
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contributions to defray the relatively small (but not
inconsequential) costs of carrying out the project.

Long-term effects: It would be good to know if, over
time, the project has sustained impact. At this point
it is too early to tell if the neighborhood will follow
through on the rudimentary plans developed at the
workshop. Likewise, it is premature to ascertain
whether the students gained experience and
familiarity with community development techniques
that they will use in their careers or other endeavors.
Also of ongoing interest is how these kinds of
projects affect university-community relations. The
author of this paper can say that her contact with
city officials and community leaders has already
resulted in productive relationships that have
benefited a subsequent group of students in an
Urban Politics course during the quarter following
the project discussed in this paper.

Endnotes

! Paper prepared for presentation at the Mid-
Continent Regional Science Association’s 40™ annual
conference, Milwaukee, Wisconsin, May29,20009.

2 The author is a Professor of Political Science and
Affiliated Faculty in the School of Planning at the
University of Cincinnati. She is the Taft-Niehoff
Faculty Scholar Fellow for 2008-2009. This award
supports interdisciplinary collaboration on
community/civic and urban-related issues for the
benefit, in particular, of Cincinnati and other urban
centers. The project described in the paper is part of
the author’s work as faculty in the Niehoff Urban
Studio. The author’s email address is
beth.honadle@uc.edu.

* The author would like to thank the Charles Phelps
Taft Research Center at the University of Cincinnati
for the fellowship that allowed her to work on this
project. She would also like to thank Frank Russell,
Richard Miller, and Nnamdi Elleh, her colleagues in
teaching the studio in the winter quarter of 2009;
discussions with them were always helpful
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throughout the quarter. The four students who

worked on the project (Dylicia (Joy) McGee, Dugan M.

Murphy, Stephen Samuels, and Eric J. Schickel) did a
very professional job and worked well as a team on
this time-sensitive project. The Madisonville
Community Council President, Bob Mendlein, was an
excellent collaborator and was very encouraging and
supportive. The author would also like to thank
Patrick J. Kennealy, doctoral student in Sociology at
University of Cincinnati, for comments on an earlier
draft of this paper; he and the author are working on
a journal article that uses this project to explore
service learning.

4
See:
http://www.uc.edu/about/ucfactsheet.html#mission

> See: http://www.uc.edu/uc21/ataglance.html

® Students read: Honadle, George and Lauren
Cooper, “Beyond Coordination and Control: An
Interorganizational Approach to Structural
Adjustment, Service Delivery, and Natural Resource
Management, World Development. Vol. 17, No. 10,
pp. 1531-1541, 1989. On page 1532 of that paper, it
defines a “stakeholder” as follows: A stakeholder is
defined as an individual or a group which can have
an impact, either positive or negative, on a given
situation. That is, a stakeholder either has access to

MID-CONTINENT
REGIONAL
SCIENCE
ASSOCIATION

resources that are needed to carry out an activity, or
has resources that can be mobilized to prevent the
activity from being performed.”

" These facts are presented in a poster prepared by
students in the studio based on information they
collected from the Hamilton County (OH) Regional
Planning Commission, Cincinnati Department of City
Planning, and the U.S. Bureau of the Census. See
internal page 26 of the report, The Niehoff Urban
Studio 2008-2010 Winter 2009 Great Streets and
Gateways Winter 2009 Madisonville at
http://www.uc.edu/cdc/niehoff_studio/programs/gr
eat_streets/w09/book_complete.pdf.

® The Web site for this organization is at
http://madisonvilleonthego.org/.

% The author was on a fellowship appointment in the
studio for the winter quarter.

1% Based on the Honadle and Cooper article in
endnote 4 above.

1 To view the stakeholder project’s presentation see:
http://www.youtube.com/watch?v=vQHOKniUmsA
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Appendix 2: Stakeholder Workshop Results
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Shared Services and Consolidation:
The Role of Citizen Preferences in Evaluating Municipal Options

Michael Hattery and Stephen K. Jackson?
Binghamton University

Abstract. Local officials confront multiple areas of uncertainty when they evaluate inter-
municipal options for change in service delivery or consolidation of governments. Providing
public services effectively and efficiently is a primary goal for municipal leaders as they
investigate these kinds of changes. However, in many cases citizen concerns and values are
not assessed in any systematic way in these evaluations unless there is a voter referendum
on a selected option for change. Such referenda are often held after service options have
been analyzed and a course of action selected.

In this paper we discuss the use of a citizen opinion survey to aid local officials in the process
of assessing municipal options for change. We argue that three related criteria are import-
ant to citizens with respect to these options for municipal change. These criteria are: (1)
public service cost and tax impact, (2) change in the characteristics of the actual services
provided, and (3) change in the ability of citizens to effect or control future public decisions
(local control). Citizen opinion about these three criteria and their trust in public officials is
important in evaluating alternatives and in gauging voter support for proposed changes.
Citizen survey results and their use are presented from a case study of municipal service
delivery change for a community in northern New York State. The results provide insight
into the use of specific survey items for this purpose, and the use of citizen survey evidence
within the process of evaluating and selecting municipal options for change.

Efforts to change municipal service delivery and
organization can be a daunting task, particularly for
non-metropolitan local governments. Questions
about where to start, how to proceed and who to
consult quickly emerge. “Fuzzy” public knowledge
about existing service arrangements and
uncertainty about the impacts of potential changes
influence the support of both elected leaders and
citizens. Honadle (1995) makes a case for the self-
interested opposition of local officials to proposals
for municipal change and consolidation. Once
proposed, the tendency for citizens to turn down
municipal reform measures at the ballot box is well

Introduction

Local governments’ elected officials and
managers often consider the need for change in
service delivery and municipal organization. The
options for change range from increased service
contracting to full consolidation of two or more
units of local government.  Municipal service
delivery and organizational changes are considered
for a variety of reasons, including: reducing costs,
improving service quality, enhancing regional
economic development and improving the pattern
of land use.
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documented (Lyons and Scheb 1998; Rosenfeld and
Reese, 2003).

Approaches which help sort out key
dimensions, communicate clear, reliable
information and identify a workable public process
are needed. Today’s local government structures
are the result of problem solving by local citizens
and their leaders in the past (Parks and Oakerson
2000). Approaches to make future adjustments
must be sufficiently open to allow for diverse
solutions that respond to varying conditions and
preferences. Two sides of the communication coin
need to be addressed.  Decision makers need
information about citizen values and preferences
and citizens need information about the options for
change that are being considered. Citizen
preference for local government change is usually
gauged by voter referendum. Differentiating the
impacts of proposed changes on distinct criteria
can remove uncertainty and minimize suspicions
about hidden agendas for citizens.

This paper presents results from a citizen survey
designed to help local officials assess municipal
options for change in service delivery or municipal
consolidation. It is argued that three related
criteria are important to citizens with respect to
these options for municipal change. These criteria
are: (1) public service cost and tax impact, (2)
change in the characteristics of the actual services
provided, and (3) change in the ability of citizens to
effect or control future public decisions
(governance control). Citizen opinion about these
three criteria and their trust in public officials is
important in evaluating alternatives and in gauging
voter support for proposed changes. The citizen
survey was part of a case study investigating
municipal service delivery change for a community
in northern New York State.  In the next section
previous relevant research is summarized, the

10
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research approach is then outlined, followed by a
description of the citizen survey, a presentation of
the survey research results and a discussion of
conclusion and suggestions for future work in this
area.

A Review of Relevant Literature and Previous
Work

In many studies and evaluations of municipal
options for change the analysis is focused on cost
and tax rate differentials (Savitch and Vogel 2000).
Public service operating costs are usually a central
concern for both local elected officials and citizens
(Vojnovic 2000). Operating costs for alternative
service arrangements need to be estimated using a
metric that can be easily compared with current
costs for the average citizen taxpayer. However,
other factors are also important to local officials
and citizens.

A second important factor is the quality and
level of services provided (Ruggini 2006). The
bundle of services that will result from any
contracting or organizational change should be
articulated as clearly as possible (Hattery 1996).
Will residents receive the same level of service (e.g.
will police road patrols remain the same or
increase)? Will the quality of service improve or
stay the same (e.g. will emergency response times
be quicker)? Answers to these kinds of questions
help local leaders and citizens understand how
projected costs are linked to service delivery
changes.  Similar differences exist in sanitation
services, where more densely populated areas
typically prefer more frequent refuse collection and
in some cases a broader array of sanitation
services.

Differences in service quality and quantity often
have a direct linkage with community
characteristics that citizens want to maintain and
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protect (Benjamin, Hattery, and John 2007). For
example, residents of small cities and villages may
value a well maintained and extensive sidewalk
network to ensure a “walk-able” community
environment. Initiatives to integrate public works
services with a surrounding “open country” town or
county government need to acknowledge this
service preference for community sidewalks that
differentiates the more densely populated area.

A third important factor is governance control
(Toft 1986). Proposed changes are also assessed
by leaders and citizens with respect to real and
perceived loss of governance or local control (Mead
2000). This reflects the degree to which the
current communities of interest will have access to
and influence on decision makers and elected
officials under proposed changes. By specifically
addressing governance issues, leaders and citizens
can consider directly their concerns and
perceptions about change or loss of control. In
some cases the loss can be mitigated or at a
minimum its impacts more clearly understood.
Concerns over loss of governance control can be
mitigated by policies and governance or other
institutional structures that intentionally recognize
and preserve the differences in existing
communities of interest.

Cost, service delivery quantity and quality, and
governance control are important issues to citizens
and local leaders in weighing their support for
municipal options. Approaches that help evaluate
all three criteria in a common framework are
needed to provide more efficient public choices.
While we focus on these three factors there are
other important aspects in evaluating municipal
change.?

Citizen surveys have been used for a number of
purposes by local governments. Van Ryzin and
Immerwahr (2007) examine the use of citizen

11
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surveys to understand and measure satisfaction
with local government services. Kelly and Swindell
(2002) explore a number of methodological issues
in the relationship between surveys of citizen
satisfaction with services and service performance
benchmarks. Their goal is assessing what role
citizen surveys can play in helping managers’
measure performance and as a guide for service
change and improvement. Others have used citizen
surveys to explore satisfaction with governance
(see for example DeHoog, Lowery and Lyons 1990).
This area of research demonstrates the value and
uses of citizen surveys in informing elected officials
and managers regarding public service questions.
This research also indicates the value of using
citizen surveys to understand existing attitudes
about governance and changes in governance
arrangements. The authors used a research
approach that utilized a citizen survey to help local
officials assess municipal options for change in
service delivery or municipal consolidation.

Research Approach

In a previous effort (Hattery 2004), developed
an approach that combined cost, service quality
and quantity, and local governance control in a
single framework for evaluating options for
municipal change. That effort provided a multiple
criteria framework for communicating information
about municipal options to citizens, but it did not
include a mechanism for local officials and
managers to get systematic information from
citizens regarding their values and preferences
about municipal options under consideration.
Here, a citizen survey is utilized in a multi-part
assessment to inform local officials and managers
about community values and preferences in
Morristown, New York.
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The town of Morristown is seated in St.
Lawrence County, NY along the United States-
Canadian border separated by the St. Lawrence
River in upstate New York. According to the 2000
Census, St. Lawrence County has approximately
112,000 residents, the town of Morristown 2,050
citizens, with about 450 people residing in the
village of Morristown (see Figure 1 for the town
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and village of Morristown population since 1950).
The Village of Morristown is a separately
incorporated municipality that lies entirely
(geographically) within the Town of Morristown.
The Morristown School District includes all of the
town of Morristown and minor portions of adjacent
towns.

Figure 1. The Population of the Town and Village of Morristown, NY 1950-2007
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SOURCE: US Census Bureau
Overview of Municipal Options Assessment

The Town and Village of Morristown and the
Morristown School District formed a joint Shared
Services Committee in 2007.  The committee was
created to examine opportunities for shared
services and consolidation of governments in the
Morristown area. The goals in studying options for
municipal change were to reduce municipal costs
and tax rates and to improve service efficiency and
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quality. Committee members included
representatives from the town, village, school
district and private sector. The committee
identified five major study areas which are listed
below in Table 1. Grant support from New York
State was used provide professional consulting
assistance to study these questions, develop
recommendations and an implementation strategy
during the 2008 calendar year. The authors
served as project consultants for this study.
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Table 1. Five Major Areas for Analysis in Morristown, NY
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Whether and where to build a common fuel depot, at the school or at the town garage.

Consolidation of vehicle maintenance and staff into a single facility.

1
2
3. Consolidated purchasing of other materials such as lubricants, fluids, tools, and equipment.
4

Merger of the Town’s Highway Department and the Village’s Department of Public Works under a
single supervisor using the same equipment and facilities.

costs and laying out the steps involved.

5. Combining the Village and the Town through village dissolution, considering the benefits and

The investigators used a range of activities
including interviews and local document analysis in
collecting information to examine the five study
areas. An overall fiscal and service delivery
analysis was conducted for each study area. The
study analysis was constrained by the shared
services committee in two important ways. First,
in examining proposed changes in each of the study
areas, no existing municipal workers could lose
their employment. Second, current service
provision and service level or quality differences
were to be maintained. For example, in examining
study area 5 (see Table 1) the consultants were to
assume that if the two municipalities were
combined, differences in service levels existing
before consolidation would be maintained in the
former village and town areas.

In parallel to the detailed fiscal, service delivery
and organizational analysis, a survey of Morristown
citizens was conducted to inform the Shared
Services Committee regarding voter opinions about
key aspects of the study areas being considered.
The survey examined a number of key areas of
interest:  citizen trust in municipal leaders,
satisfaction with current municipal services, the
importance of maintaining current services,
support for considering alternatives in service
delivery, and concerns about changing governance
control over current service provision.

13

Survey Approach and Methods

Surveys have been used to gauge citizen
satisfaction with public services for years (DeHoog,
Lowery and Lyons 1990; Giannoccaro et al. 2008;
Kelly and Swindell 2002; Van Ryzin 2004; Van Ryzin
and Immerwahr 2007), but have not been used as
part of an overall public process to evaluate shared
and consolidated municipal service options. The
use of citizen surveys is important to bring a
balanced view of citizen concerns and values to the
process of evaluating municipal options for change
in service delivery and consolidation.

As a companion to the evaluation of service
delivery changes and financial impacts, a survey of
citizen attitudes was conducted in the final week of
August, 2008. The telephone survey was
conducted by the Siena College Research Institute.
Citizen phone numbers were contacted up to three
times over four consecutive days. If available, more
than one registered voter was interviewed at a
given phone number.

Registered voters were the target population
for this survey. Current registered voters were
selected because they will, in some cases, be asked
to vote on referenda regarding policy changes
proposed by the study. In a more general sense
citizen voters will either support or seek change in
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municipal elected leaders based in part on the
policy actions pursued as a result of the municipal
options study. A clear measurement of registered
voters’ opinions is needed as local leaders consider
and shape the policy options from the study.

The Morristown town and village area has a
substantial number of seasonal summer residents
that are property owners, but not registered
voters.  Some seasonal residents have exercised
their option to make Morristown their official
residence and register to vote in the community.
While this group is important in a number of ways,
they were not included in the survey because they
will not play a direct role in voting to support or
oppose the proposals from the municipal options
study.

The researchers attempted to contact all
registered voters with valid phone numbers. The
voter registration list was used as a base sampling
frame for the survey. The existing registration list
was supplemented only by the addition or infilling
for missing phone numbers. After supplementing,
phone numbers were identified for over 88% of
registered voters. Surveys were completed by 255
Morristown citizens constituting a 32% response
rate when the sampling frame is adjusted for non-
working numbers, and 20.7% of all names on the
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voter registration list. The respondent sample
represents well the breadth of differences in
community areas, age, income, gender and other
factors in the Town and Village of Morristown. The
response rate for residents in the village was
marginally lower than the overall response rate
town-wide.

An Overview of Survey Respondents

The sample population was 58% female and
42% male spanning the gamut of age groups with
52% of respondents aged 50 years or more.
Interestingly, 94% of respondents owned their own
home, 82% had lived in Morristown for more than
10 years, with 87% living there the entire year.
With 94% of respondents owning their own home,
the survey respondents represent a very important
population of residents according to the home-
voter hypothesis (Fischel 2001), which argues that
home/property owners are much more likely to
understand the fiscal operations of the locality, as
well as offer important insights into those that
understand and vote on issues such as shared and
consolidated municipal services. Figure 2 illustrates
the US Census Bureau figures of ages in the
population on Morristown versus those surveyed.

Figure 2. Comparison of Survey Respondent Ages with 2000 US Census Bureau Data

Town of Morristown
Actual Population*

19%

. 22%
i B 20-34
4 H35-54
17% V M55-64
M 65+
42%

FSaurce: US CansusBurasu, 2000

Age of Survey
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Less than
1% 8%
l - M 18-34
35% " 20% = 3545
L 50-64
M 65+
37% i Refused
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Similar to the rough breakdown of age,
survey respondents roughly characterize the
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population of Morristown. Figure 3 shows
respondents by location throughout the town.

Figure 3. Self-Identified Location of Residence within the Town of Morristown

18%

19%

Morristown Telephone Survey Respondents by
Location

M The rural town area

H St. Lawrence River Front (outside
the village)

i Black Lake

M Brier Hill

i The Village of Morristown

Interestingly, however, the number or
residents with children aged 18 or less in their
household — and therefore assumed to be
perhaps somewhere in the Morristown central
school system — was smaller than those
represented in the US Census Bureau sample.
According to the Census Bureau (2000), 24% of
households had children in school, while our
sample population included only 15% of which
had students attending Morristown Central
Schools. This may have biased response to
guestions about the services with Morristown
Central Schools. Regardless, the survey
instrument captured many interesting opinions
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and attitudes towards public administering
organizations in Morristown.
Survey Results

The survey instrument contained items
covering five main areas: (1) level of satisfaction
with local municipal services; (2) support for
efforts to change services or consolidate; (3)
level of trust in local officials and local
governments on a similar Likert-type scale; and
(4) opinions of village residents about
governance control and dissolving the village.
The results provided important insights into the
Morristown citizen support for the areas under
consideration.
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Satisfaction with Public Services

Citizen satisfaction with current public
services is an important factor in interpreting
responses to the major themes under
investigation. If citizen satisfaction is very low
then we would expect citizens to be more
concerned about making changes in services
and lower levels of trust in local leaders.

Morristown residents were asked how
satisfied they were with current public services.
Citizen satisfaction was scored on a five point
Likert-type scale. Citizens could indicate one of
the following categories: completely satisfied,
somewhat satisfied, not very satisfied, not at all
satisfied, or refused/don’t know. Table 2
(below) contains percent data on citizen
responses for service satisfaction. Residents
indicated a high level of satisfaction with public
services in Morristown. Over 80% of
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respondents indicated that they were satisfied
(either completely or somewhat) with road
maintenance, administrative, fire protection,
emergency medical services, public water
supply, and public sewer services. Satisfaction
levels were somewhat lower for animal control
services, but still a majority of residents
expressed satisfaction. The last three service
items in the table: water services, sewer
services and adequacy of sidewalks are all
specific to the Village area or residents living
just outside. As result most respondents were
in the “Refused” category on these items. Still
a majority of those responding indicated
satisfaction with these services. While there is
some variation between town and village
citizens (not shown in Table 2), both groups
expressed relatively high levels of service
satisfaction in all of the major service areas
identified.

Table 2. Satisfaction of Town and Village of Morristown Residents with Public Services
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Overall, how satisfied would you say you are with
the public services you  receive from local 231% | 51.0% | 11.8% | 9.0% | 5.1%
governments in Morristown
How Satisfied are you with:
Road maintenance 43.9% | 38.0% | 9.8% 59% | 2.4%
Administrative services like the town or village clerk | 59.6% | 32.5% | 3.5% 35% | 0.8%
Fire protection 80.0% | 18.0% | 0.8% 1.2%
EMS (Emergency Medical Services) 749% | 18.0% | 1.2% 0.8% | 5.1%
Animal control 30.6% | 34.1% | 6.3% 7.5% | 21.6%
Public water supply services 145% | 8.2% 0.8% 3.9% | 72.6%
Public sewer system 19.2% | 5.5% 2.0% 6.3% | 67.1%
Adequacy of sidewalks 5.9% | 10.6% | 7.8% 7.5% | 70.1%
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Support for Change in Service Structure or
Consolidate Services

Almost 80% of respondents indicated
townwide indicated that they “support” efforts
by the town, village and school district to
consolidate some existing services or functions,
while only 11% indicated that they “oppose”
such efforts. Table 3 includes additional survey
items that help provide a fuller picture of
resident values and priorities in this area. Over
80% of residents townwide were in favor of
changing the way local services are delivered if
it saves local governments money. On the
other hand many residents, 49%, were
supportive of change even if their property
taxes didn’t go down. Only 43% of respondents
indicated that they would only support changes
to current services if their personal property
taxes go down. Only 31% of Morristown
residents agreed that consolidating service
functions would lessen the quality of services
that they received. This level of concern about
loss of service quality is shared about equally by
town-outside-village and village residents.
Over 80% of citizens disagreed that things are
fine the way they are, indicating their support
for looking at change. Over 80% of respondent
citizens agreed that they support changing who
or how services are provided, so long as the
quality of services remains.

Only about 16% of respondents were
opposed to change and thought things were
fine the way they are. This level of opposition
was approximately the same among town
outside and village residents. Town outside
village and village residents shared these
sentiments in about the same proportion.
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Trust in Local Officials

Respondent citizens in  Morristown
expressed a high level of trust (over 70
percent) in their local officials to ensure
that services are provided efficiently
(bottom portion of Table 3).  Conversely,
only 31 percent of respondents agreed that
changing the way services are delivered
worried them. These results were consist-
ent for both town outside village and village
respondents to the survey.

Village Specific Question about Change and
Governance Control

Under current New York State law, the
primary way of consolidating two governments
or creating a single government out of a town
and included village is through a process known
as village dissolution. Under village dissolution,
the village government is dis-incorporated and
all governance control for service provision,
taxation and fee structures are turn over to
town government.  Under dissolution, current
village residents would vyield substantial
governance control to a larger public which in
some cases has very different service needs and
preferences. For this reason, village respond-
ents were asked a specific battery of questions
to help sort out village resident views on the
loss of governance control.  In particular the
investigators were interested in knowing if the
citizens distinguished between the issue of
governance control and the concern for
maintaining existing character and service
delivery that is distinct to the village area.
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Table 3. Town and Village of Morristown Resident Support for Change in Service Structure,
Consolidation of Services, And Trust in Leadership
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Support for Change in Service Delivery Items
I m in favgr_of changing the ways local services are 18.0% | 64.7% | 75% | 1.6% 8.90%
delivered if it saves local governments money
I'm congerned co_nsolldat_lr?g fun_ctlons will lessen 31% | 28.2% | 475% | 11.4% 9.8%
the quality of services to citizens like me
Lr%rggrti/ui)azzgtgghjg\?vis to current services if my 125% | 306% | 45.5% | 4.3% 7 1%
:Nzr;tr(l)g)tptohs:jatrz any changes, things are fine the 24% | 13.7% | 63.9% | 15.7% 4.3%
So long as th_e quality of the_: services remains, [ 14.9% | 651% | 9.0% | 1.29% 9.8%
support changing who or how it is delivered
Trust in Leadership Items
[ tru_st my local g_overnm_e_nt officials to ensure that 55% | 65.9% | 16.5% | 7.5% 4.7%
services are provided efficiently
SVZ??ige':ﬁq ethe way local services are delivered 43% | 27.1% | 48.6% | 4.3% 15.7%

Maintaining Service Differences

Roughly 80 percent of village respondents
agreed that “it’s important that current services
provided in the village be maintained.”  Just
over 50 percent of residents agreed that the
village needs to continue to have its own
administrative office.

Governance Control

Village citizens were far less certain that
“the village should continue to have its own
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elected government that determines how
things are done in the village”. Only 48 percent
of residents agreed with that statement. About
70 percent of village residents “would consider
a new local government arrangement between
the village and the town so long as current
village services are preserved.” Only 21 percent
of village residents agreed that they were
concerned that a new local government
structure between the village and the town will
negatively impact the unique quality of the
village.  There is neither a majority for or
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against the dissolution of the Village of
Morristown, with about 12 percent of village
resident either unsure or unwilling to respond
on this question.

Survey Results and the General Evaluation
of Municipal Options

The survey responses indicate that citizens
are very satisfied with current public services
and they want to maintain service levels.
Survey respondents support the town, village
and school looking for opportunities to
consolidate services.  They trust local public
officials in Morristown to look at service change
and they think there is a need for change.
Village respondents affirmed their desire to
maintain existing service levels and expressed a
willingness to consider change in town and
village service arrangements as long as services
are preserved. Any changes needs to maintain
an administrative office presence in the village
and carefully communicate the costs and
benefits if village dissolution is pursued.

These results helped to provide substantive
and clear evidence about citizen values and
preferences for the shared services committee.
The fiscal and service delivery analysis indicated
significant but mixed benefits to village
dissolution.  These results provided evidence
that a well crafted plan that ensured the future
preservation differences in village service
delivery and which clearly laid out policy and
fiscal implications for citizen voters would be
met by receptive but concerned village voters.
The survey was helpful in structuring a final
report, developing a communication strategy,
and creating implementation plans for next
steps in the Morristown community.
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Summary and Conclusions

The case study summarized in this paper
demonstrates an approach with several
valuable characteristics. The approach provides
citizens with ability to evaluate options for
change with information on three key criteria.
Information on costs, service characteristics and
governance control are included. Citizens and
local leaders have the ability to value their own
tradeoffs on these three criteria. Cost infor-
mation is communicated based on the total
public service costs for a typical homeowner in
the village.

Public opinions about the value of the
services they receive, the taxes they pay, and
the legitimacy of local government reforms
place important constraints on feasible reform
options. Proceeding with an agenda without a
clear understanding of community values and
preferences often leads to analyses of little
value because they neglect core issues of
importance to the public. In such cases, a small
contingent of vocal citizen advocates or
opponents is likely to dominate the “citizen”
assessment of policy alternatives.

The unique history of a community, its
residents’ trust in governmental officials and
their sense of the costliness of government all
work to shape community attitudes. Conducting
a community survey of affected residents is an
important component in assessing municipal
options for change and consolidation. Good
information on citizen attitudes can also be
used in structuring implementation plans and in
how those plans and actions are communicated
with the public.

These survey results and their use in a local
process provide some preliminary evidence that
this can be a useful addition to evaluating local
municipal options for service delivery change
and consolidation. The survey instrument pro-
vides an initial experience with the kinds of
questions and items that can be useful for
citizens and decision makers.
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Table 4. Village of Morristown Responses to Questions of Satisfaction, Trust, and Governance Control
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:rr:‘fhoerm;gtg &ergziitt;?neegu”e”t services provided | o6 1900 | 52.38% | 14.29% | 0.00% | 7.14%
Believe the village should continue to have its own
elected government that determines how things | 9.52% | 38.10% | 21.43% | 21.43% | 9.52%
are done in the village
Would consider a new local government
arran_gement between the Vlllagg and the Town of 16.67% | 52.38% | 16.67% | 7.14% | 7.14%
Morristown so long as current village services are
preserved
Concerned that a new local government structure
be_tween t_he V|I_Iage and the T_own of Morrlstown 476% | 16.67% | 57.14% | 16.67% | 4.76%
will negatively impact the unique quality of the
village
;g;ixi'l't?gfivgzigieto continue to have its OWN | 15 5700 | 357195 | 23.81% | 16.67% | 7.14%
Support the dissolution of the Village of Morristown | 21.43% | 21.43% | 40.48% | 4.76% | 11.90%
Oppo_sed to giving the control of Service provisionin | o oo | 56 1005 | 28.57% | 21.43% | 14.29%
the Village to the Town of Morristown

Endnotes

! Paper presented at the Mid-Continent
Regional Science Association 40" Annual
Conference/Canadian Science Association 31%
Annual Conference at the Hyatt Regency in
Milwaukee, Wisconsin on Friday, May 29",
20009.

2 The authors are, respectively, Director, Center
for Local Government, College of Community and
Public Affairs, and Research Assistant, Center for
Applied Community Research and Development
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College of Community and Public Affairs, both
located at Binghamton University.

® For example, Vojnovic (1998) found that
transition costs for a regional consolidation of
governments ran in the millions of dollars and
as high as seventy five dollars per capita. He
also found that these transition costs are higher
on a per capita basis for larger municipalities.
These costs which can include legal fees,
infrastructure, equipment and administrative
costs should be considered alongside potential
savings in annual operating costs. Medium
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term trends in capital and operating costs are
also an important factor. Debt service
retirements, payment in lieu of taxes (PILOT)
arrangements, existing service contracts, and
planned infrastructure investments are
examples of items that can influence medium
and long term cost and revenue relationships
and they may vary with different proposals for
intergovernmental service delivery and
consolidation proposals.

Local governments often struggle with
implementing new policies and management
decisions. Service delivery and institutional
changes are the kinds of tasks that provide
challenges to local administrative and
governance capacity. Toft (1986) identifies
implementation as a key indicator or aspect of
governance capacity. As aconsequence it is
valuable to identify at least preliminary
implementation steps, and the local capacity to
accomplish these steps as a part of analyzing
potential new service delivery or organizational
changes.
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A Spatial Analysis of the Relationship between Public Highway Capital and
Private Investment in Transport Services in the United States®

Aaron K. Lusby?
Louisiana Tech University

Abstract. Policymakers and researchers of regional issues have long claimed that public infrastructure
investment is a primary factor for regional growth. However, the propensity to substitute between
public and private capital remains unclear. This study uses a Taylor series approximation to a translog
production function to estimate an elasticity of substitution between public highway capital investment
and private capital investment in transportation services. The analysis includes a spatial component to
account for capital stock spillovers that occur as goods travel across contiguous state borders. This
study improves upon previous studies by using a more detailed, productive public highway capital stock
series and by using a physical measure of transportation output to obtain a truer estimate of the

relationship between the two inputs.

JEL Classification; R15, R41, R42, R53

Introduction

Policymakers and researchers of regional issues
have long claimed that public infrastructure
investment is a primary factor for regional growth
(Eberts 1990).  Vickerman, Spiekermann and
Wegener (1999) claim wide agreement that
transportation infrastructure is important for
economic development in disadvantaged regions.
Kilkenny (1998) states that improvements in
transportation and innovations in communication
help to overcome rural remoteness. Yamano and
Ohkawara (2000) found that the allocation of public
investment influences regional economies, and
Gillen (1996) found evidence that infrastructure
attracts private investment. Despite all of this
attention, the most basic relationships between
public and private investment remain unclear
(Eberts 1990).

Eberts (1990) states that one of these basic
relationships is the propensity to substitute
between public and private capital. This paper
estimates an elasticity of substitution between
public investment in highway infrastructure capital
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and private investment in transportation services.
Section 2 briefly examines the literature on public
infrastructure investment, while Section 3 outlines
the data and methods used to estimate the
elasticity of substitution. Section 4 describes the
results, and Section 5 presents conclusions and
suggestions for further research.

Literature Review

The previous literature on public infrastructure
investment has focused mainly on the productivity
of public infrastructure capital, with public capital
serving as an input in production. In Eberts’ 1986
study, he used a translog production function with
cross-section time-series data to estimate the
technical relationships between public and private
capital for thirty-eight standard metropolitan
statistical areas (SMSA) during a period from 1958
through 1978. His production function used value-
added from the manufacturing sector as output;
hours of production and non-production workers as
a labor input; a value measure of private
manufacturing capital as a private capital stock
input; and public capital stock consisting of



2009 MCRSA Conference Proceedings

highways, sewage treatment facilities and water
distribution facilities as his public capital input.
Eberts found that public capital and private capital
were complements, while public capital and labor
were substitutes, and private capital and labor were
substitutes.

Costa, Ellson and Martin (1987) also used a
translog production function to examine the role of
public infrastructure. They used cross-section data
from 1972. They constructed their public capital
data from annual capital outlays from state and
local governments, 1937-1972, weighted by the
average asset lives of each type of public capital
(public structures and public equipment). For
private capital, they distributed BEA estimates of
gross book value of fixed assets among the states.
Labor represented the final input, and they used
value added from manufacturing for each state to
represent output.  Costa, Ellson and Martin
determined that public capital and private capital
were substitutes and public capital and labor were
complements, the opposite finding of Eberts (1986).

In a 1992 study, Garcia-Mila and McGuire used
panel data in a Cobb-Douglas function to evaluate
the contribution of public capital to state’s
economies. They used the number of state
employees as a labor input, two forms of private
capital (structures and equipment), highway capital
and education as public inputs, and gross state
product (GSP) as output for fourteen years and
forty-eight states. They added three variables to
account for differences across states: population,
industrial mix, and median years of schooling. They
determined that highway capital had a small effect
on output, but they did not examine whether public
capital and private capital were substitutes.

Khanam’s 1996 Canadian study also examined
the relationship between highway infrastructure
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capital and productivity growth. Khanam used
pooled cross-section data for ten Canadian
provinces during the period from 1961 to 1994.
Gross provincial product served as output, while
total goods-producing employment served as the
labor input. Khanam included highway capital stock
as a public capital input and fixed stocks and flows
as a private capital input, all from Statistics Canada.
Khanam estimated the relationship with a
generalized Cobb-Douglas form  with  first
differences and a translog form with variables
expressed as deviations from their means. In
addition, Khanam controlled for province and time
effects. The results of Khanam’s study indicated
that highway capital and private capital were
substitutes, and highway capital and labor were
complements.

Bell and McGuire (1997) and Garcia-Mila,
McGuire and Porter (1996) examined the impact of
highway capital with alternative specifications. Bell
and McGuire used a Cobb-Douglas with only annual
time dummies, a Cobb-Douglas with state and time
dummies, and a Cobb-Douglas (CD) with first
differences and state and time dummies. They
found highway capital’s contribution to output to
be insignificant when estimated with the third
specification. Garcia-Mila, McGuire and Porter also
examined three specifications: CD with no state
effects, with random state effects, and with fixed
state effects. They also estimated a second-order
translog production function with first differences
and fixed state effects. Their results indicated that
a model with a translog production function and
fixed state and time effects and first differences
best estimated the relationship. They did not
evaluate the relationship between public and
private inputs.
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Study Function Public Capital Private Capital Relationship
Albala-Bertrand translog cost ~ Transportation, total non-infrastructure NA
Mamatzakis (2004) sewage and utilities  capital
Aschauer (1989) Cobb-
Douglas
Bell and McGuire Cobb- highway capital NA
(1997) Douglas
Cohen and generalized highway U.S. manufacturing competitive
Morrison Paul Leontief infrastructure capital
(2004)
Costa, Ellson and translog state/local gov't BEA estimates competitive
Martin (1987) production annual capital outlays of fixed assets
Eberts (1986) translog highway, sewage, value of private
production water manufacturing capital complementary
Garcia-Mila and Cobb- highway capital structures NA
McGuire (1992) Douglas and education and equipment
Garcia-Mila, translog state/local gov’t structures NA
McGuire and Porter  production annual capital outlays and equipment
(1996)
Khanam (1996) translog highway capital fixed stocks competitive
production stock and flows
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Study

Function

Public Capital

Private Capital

Relationship

Kelejian and
Robinson (1997)

Murphy and
Feltenstein (2001)

Paul (2003)

Serven (1996)

Cobb-Douglas

translog cost

translog cost

cointegration

highway capital stock,
water and sewer,

electricity,
transportation,
communication

general gov't
non-dwelling
construction and
equipment

power, water/sewage,
transport,
communications;
industrial, commercial
activities

non-residential
private capital

labor, net capital

privately purchased
non-dwelling structures
and equipment

industrial, commercial
activities; credit, finance

NA

modestly complementary

competitive

complementary for infrastructure
activities; competitive for industrial
and commercial activities
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Fraumeni (1999) suggests that many previous
studies of highway infrastructure were flawed
because of faulty highway capital stock. For this
study a highway capital stock series that fits the
criteria outlined by Fraumeni for a proper capital
stock series was created. This study improves upon
previous studies because the measure of public
highway capital stock is more detailed than in
previous analyses. It disaggregates according to
pavement, grading, structures and right-of-way
(ROW) outlined by Fraumeni. In addition, the
capital stock is benchmarked to a productive capital
stock series, rather than a wealth capital stock
series, which Fraumeni says is inappropriate for
productivity analysis. Finally, this study narrows its
focus to the transportation sector only, with a
physical measure of transportation output, rather
than using total gross state product as a measure of
output.

Methods and Data

Theory

Highway capital becomes important because it
facilitates transportation of intermediate and
finished goods and facilitates commuting to work.
When public investment in road systems increases,
it reduces transportation cost because the roads
have better surfaces or a new road has been
constructed. Because of lower transportation costs,
a business can invest less in equipment required for
the transport of product. In other words, if a new
layer of blacktop is laid on an old highway, then a
truck traveling on that highway will not need new
tires as frequently because of reduced wear. There
is a tradeoff or substitution of public investment
(improving the road) for private investment (buying
more equipment for transport). Viewing public
investment in roads and private investment in
transportation services as factors of production for
transportation output, an elasticity of substitution
can be calculated. Working from this framework,
the following hypothesis can be tested: an increase
in public investment in transportation infrastructure
will  substitute for private investment in
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transportation services. The larger the elasticity of
substitution, the greater the degree of
substitutability between the two inputs (Beattie and
Taylor 1993).

A criticism of previous infrastructure studies
stems from the lack of a spatial component
(Kelejian and Robinson 1997; Cohen and Morrison-
Paul 2004). This study incorporates a spatial
component by creating infrastructure weights for
each state based on share of the 2004shipments
from one state’s contiguous neighbors over the sum
of that state’s total shipments to its neighbors.
Then, to account for relative differences in size
between a state and its neighbors, the weight is
multiplied by the ratio of a state’s gross state
product to its neighbor’s gross state product for all
neighboring states. The approach comes from
Cohen and Morrison-Paul (2004) and is displayed in

equations 1 and 2. In equation 1, a; represents

shipments from state i to state j, and w, is the

weighted effect of a neighbor on state i. In
equation 2, Spill is the spillover effect from a
neighboring to state i, calculated by multiplying the
weight from equation one by the ratio of gross state
products. The Spill is then multiplied against the
capital stock in each state to generate a weighted
infrastructure capital stock. In this way, the fact
that shipped goods go somewhere is accounted for
by the weighted infrastructure stock of neighboring
states. In other words, transportation users in the
home state also benefit from infrastructure
improvements in neighboring states, through which
home state goods are shipped.

(1) w,, = a; /Zaij
]
) GSP,
2) Spill., =w. i
( ) p it it GSPjt
Data

Each of the variables expresses the data in
natural log form. The variable ytrans represents
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annual vehicle miles traveled (VMT) for each of the
48 contiguous states from 1980 to 2000 and is a
physical measure of transportation output. It
includes all vehicular travel on state highways
except for farm equipment (e.g., tractors). These
data come from the Highway Statistics Series
published by Federal Highway Administration.
While a ton-mile accounting would have been
desirable as a measure of output, one was not
available by state through time. Furthermore, ton-
miles would only capture freight output and not
commuter travel or other vehicular output. The
variable hicap is a public highway capital stock
variable constructed using federal and state capital
outlays from data in the Highway Statistics Series.
This variable represents the public’s (i.e., the
government’s) investment in  transportation
infrastructure in billions of constant 1992 dollars
during the period 1980 to 2000. The variable
gsptrans is the returns to private investment, used
as a surrogate for private capital stock, calculated as
total gross state product minus indirect business
taxes and employee compensation, all from the
transportation industry, in billions of constant 1992
dollars, for each state from the same time frame.
Assuming that transportation services is a
competitive sector, the remaining gross state
product in the transportation sector represents the
value of private resources used in transportation,
thus representing private investment in transport
services. Private capital stock is not available for
the transportation sector. Number of vehicles
provides a physical measure but represents only a
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part of plant and equipment for the transport
industry. Besides, number of vehicles could be
highly correlated with the method used to calculate
vehicle miles traveled. The data for gsptrans come
from the Bureau of Economic Analysis Regional
Accounts Data, 1980 — 2000. The labor variable
consists of number of employees for the
transportation and public utilities sector, for all
forty-eight states during the same time frame. The
data come from the Bureau of Labor Statistics.
Labor data were not available at the transportation
services level, and hours worked were reported at
neither the transportation services level nor the
transportation and public utilities level.

All monetary data were converted to billions
and all data were taken as per capita for each state.
Taking each variable as per capita accounts for
differences in population size among states.
Following Khanam, the pooled data set will estimate
the production function. Pooling data reduces the
possibility of non-stationarity. The estimation will
also follow Khanam’s assumption and the
recommendation of several studies that the time
and state effects are fixed.

Equations

The estimation of the elasticity of substitution
involves a production function that has as its output
a physical measure of transportation. The chosen
form for the production function comes from
Khanam (1996) and is a second order Taylor series
approximation of a translog production function:

ytrans , = a, + a,Tlabor + a,Tgsptrans  + a,Thicap . Spill , + %bl (Tlabor,)?

3) + %bz (Tgsptrans ) + %b3 (Thicap . Spill ,)? + ¢, (Tlabor , )(Tgsptrans )

+ ¢, (Tlabor )(Thicap . Spill ) + ¢, (Tgsptrans  )(Thicap . Spill ) +u, +v, + e,

This form allows input substitutability to vary, has a
non-linear relationship between output and the
inputs, and includes a cross-product term, which
indicates whether the inputs are substitutes or
complements. The subscripts s and t stand for state
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and time period respectively. T represents a Hicks-
neutral technological progress variable (Jones
1998). The coefficient on the cross-product term,

C;, will indicate whether the inputs are substitutes
or complements in production. The term u;
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captures effects that vary by state but not over state and time dummies will be fixed effects, as
time, whereas v; captures the effects that are recommend by Garcia-Mila, McGuire and Porter
common from state to state but vary over time, and (1996) and by Khanam (1996). The elasticity of
est IS the random error for both dimensions. The substitution follows from Beattie and Taylor (1993):

(4 o= fgsptrans fhicap(fgsptrans gsptransst + fhicaphicapst)

H 2 2
gsptranssthlcapst (2 fgsptrans fhicap fgsptrans,hicap - fgsptrans fhicap,hicap - fgsptrans,gsptrans)

where f ... comes from the derivative of (3) displays the results of the ARCH Lagrange multiplier
with respect to asptrans. f is the derivative of test for conditional heteroskedasticity. For the data

P gsp " hicap without first differences, the results indicate that
(2) with respect to hicap. f o soptrans+ Thicap.nicap » the data suffer from an ARCH process out to the

twelfth order. Following the suggestion of Garcia-
Mila, McGuire and Porter, the data are converted to
first differences. A second regression with first
differences shows that the ARCH issue is reduced.
The test statistic is chi-squared with one degree of
_ : _ freedom (Greene 1997), with a critical value of
level, the test fails to reject the null hypothesis of 6.349 at the one percent level. The results indicate
normality. Because the higher power terms and a failure to reject the null hypothesis of conditional
cross-product terms of (3) are created from homoskedasticity. In addition, the Durbin-Watson
relationships of the first three terms, only the first statistic grows to a value of 1.95, and a value close
three terms are included in the test for to two suggests no autocorellation. Garcia-Mila,
multicollinearity. The determinant of X'X equals McGuire and Porter also suggest testing the data for

and f represent second derivatives.

gsptrans,hicap

Specification Tests
A Jarque-Bera test of normality generated a test
statistic of 8.4274. At the a = 0.010significance

approximately 9.61x10°°, which is small and close measurement error. Following the example set by
to zero and could possibly indicate multicollinearity. the authors, the test of measurement error involves
However, the diagonal elements of (X'X)*, also estimating the regression with two period
called variance inflation factors, range from 0.001 differences and again with three period differences
to 1.87. An inflation factor with a value of five or and comparing those estimates with the one period
greater would indicate multicollinearity. The data estimates. The estimates for each model, given in
sample for this study contains 945 observations, Table 3, show very similar results among all three
rather large, and the inconclusive results of the two models in the labor and public capital variables but
multicollinearity tests suggest that multicollinearity some difference in the private capital variables, so
is not a problem. measurement error does not seem to represent a
Garcia-Mila, McGuire and Porter (1996) suggest major problem.

a battery of tests for panel data. First, a test for
serial correlation from Bhargava, Franzini and
Narendranathan (1982) was conducted. The test
modifies the Durbin-Watson statistic to fit panel
data. The test statistic equals 0.22, which implies
positive autocorrelation. Garcia-Mila, McGuire and
Porter (1996) suggest converting the data to first
differences because of autocorrelation. Table 2
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Table 2 Results of the LM Test for Conditional Heteroskedasticity and Autocorrelation

Without 1% Differences

(dependent variable: ytrans)

With 1% Differences
(dependent variable: ytrans;.;)

Order LM statistic p value LM statistic p value
1 475.2179 <.0001 0.0538 0.8166
2 494.1226 <.0001 0.1954 0.9069
3 499.6094 <.0001 0.7573 0.8596
4 500.7529 <.0001 1.6993 0.7908
5 501.8168 <.0001 2.4056 0.7906
6 502.2264 <.0001 3.2770 0.7734
7 503.4835 <.0001 3.8169 0.8006
8 503.7447 <.0001 4.1552 0.8429
9 504.1617 <.0001 4.7289 0.8573
10 504.3525 <.0001 5.4423 0.8597
11 504.3571 <.0001 6.0214 0.8719
12 504.3587 <.0001 6.1321 0.9093

DW statistic: 0.22 1.95

LM statistic is chi-square (1), 6.6349 at 1% level of significance.

The next set of tests determines whether a
fixed effects or random effects estimator is
appropriate. In a Hausman test for random effects,

the null hypothesis states that the u, are

uncorrelated with the independent variables, which
would imply that the random effects estimator is
efficient. The alternative states that the state
effects are correlated with the independent
variables, which would make the fixed effects
estimator consistent, but not efficient. The statistic,
m, is distributed chi-square with nine degrees of
freedom. The test returns an m statistic of 7.13,
which results in a rejection of the null hypothesis.
However, an alternative test generates an F test
under the null hypothesis of no fixed effects. In this
case, the F test returns an F value of 13.79, which
fails to reject the null hypothesis of no fixed effects.
With conflicting results of the two tests, this paper
retains the assumption of fixed state and time
effects recommended by previous studies. Table 4
displays the results of the regressions with fixed
state and time effects and with random state and
time effects. Between the two models, the
estimates of coefficients are close.
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Results

Looking at the results of the fixed effects
estimates of the coefficients in Table 3, labor and
public capital have statistically significant but small
impact on vehicle miles traveled, as do the
interaction terms. The signs of the coefficients on
the cross-product terms indicate whether the inputs
are substitutes or complements. A positive sign on
the coefficient implies that the inputs are
complements, which would mean that the marginal
productivity of one input increases with increased
levels of the other input. A negative sign indicates a
competitive relationship, implying that the marginal
productivity of one input decreases as levels of the
other input increase (Beattie and Taylor 1993).

The sign on the interaction between labor and
private  capital is positive, indicating a
complementary relationship.  This implies that
private capital enhances the productivity of labor.
More efficient transportation methods may allow
drivers to go greater distances. The sign on the
labor and public capital interaction is negative,
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indicating that better roads seem to substitute for
labor. Finally, the relationship between private
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capital and public capital is complementary, with a
positive sign.

Table 3 Comparison of Models for Measurement Error

(dependent variable: yi.; Yi.2 Yr.3 respectively)

Independent First Second Third
Variable Difference Difference Difference
Labor 0.106 0.030 0.023
(0.026) (0.021) (0.022)
Priv. Capital 0.004 0.080 0.100
(0.011) (0.017) (0.018)
Pub. Capital 0.003 0.001 0.001
(0.006) (0.0004) (0.0004)
R-square 0.922 0.883 0.860

Estimates come from the cross section time series regression with fixed state and time effects
and panel-corrected standard errors. Numbers in parentheses indicate standard errors.

In Table 5, a 12" order autocorrelation model
and a maximum likelihood model also estimate the
relationships. The results are similar to the fixed
and random effects model for labor, public and
private capital, but the Table 4 models show a
competitive relationship between labor and private
capital (but not statistically significant) and a
competitive relationship between private capital
and public capital (but not statistically significant) in
the autocorrelation model. The MLE model shows a
complementary relationship between private and
public capital (though not statistically significant).

31

This relationship between highway capital and
private capital goes against the theory expressed
above, that public highway capital investment
would substitute for private investment and make a
state more attractive to firms from outside the
state. If the results indicate the true relationship,
firms’ spending on private transportation services
would be enhanced when the state increases its
investment in the highway system, but only to a tiny
degree. The improved roads make new tires more
productive but do not substitute for new tires.
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Table 4 Comparison of Fixed Effects and Random Effects Models with 1* Differences (dependent

variable: ytrans; ;)

Variable Fixed Effects Model Random Effects Model
Labor 0.106* 0.222*
(0.026) (0.021)
Priv. Capital 0.004 -0.017
(0.011) (0.010)
Pub. Capital 0.003* 0.005*
(0.005) (0.0005)
Labor? -0.003* -0.007*
(0.001) (0.001)
Priv. Capital® -0.00004 -0.003*
(0.0004) (0.0007)
Pub. Capital® -0.000003* -0.000005*
(0.00000006) (0.0000006)
Labor- 0.002* 0.004*
Priv. Capital (0.0006) (0.0009)
Labor- -0.00009* -0.0002*
Public Capital (0.00002) (0.00003)
Priv. Capital- 0.00004* 0.00009*
Public Capital (0.00001) (0.00002)
SSE 59.359 108.360
R-square 0.922 0.858

Coefficients with * are significant at alpha=0.05 level. Numbers in parentheses indicate panel-

corrected standard errors.
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Table 5 12" Order autocorrelation model and maximum likelihood model (dependent variable: ytrans)

Variable Autocorrelation Model Maximum Likelihood Model
Labor 0.177* 0.169*
(0.017) (0.016)
Priv. Capital 0.006 0.004
(0.013) (0.013)*
Pub. Capital 0.005* 0.004
(0.003) (0.0003)
Labor? -0.0009 -0.001
(0.0008) (0.0009)
Priv. Capital® 0.001* 0.001
(0.0007) (0.0007)
Pub. Capital® -0.000003* -0.000003*
(0.0000004) (0.0000004)
Labor- -0.0004 -0.0001
Priv. Capital (0.0008) (0.0008)
Labor- -0.00006* -0.00007*
Public Capital (0.00002) (0.00002)
Priv. Capital- -0.000002 0.000006
Public Capital (0.00002) (0.00002)
SSE 24.344 24.924
R-square 0.967 0.966

Coefficients with * are significant at alpha=0.05 level.

Conclusions

This study uses a second order Taylor
series approximation to a translog
production function to estimate the
relationship between public highway capital
investment and private capital investment
in transportation services. The study finds
that the two inputs have a complementary
relationship, though very tiny. When paired
with the results of the autocorellation and
MLE models, public highway capital may
have no relationship with private transport
investment.

Public highway capital appears to have
a positive impact on transportation output.
This result differs from the studies by
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Garcia-Mila, McGuire and Porter (1996),
who found no significant contribution from
public capital, but falls in line with the
studies by Khanam (1996) and Bell and
McGuire (1997), who found positive,
significant relationships between public
capital and output. Public highway capital
does not seem to substitute for private
investment in transportation services, at
least in this framework, which focuses on
physical miles traveled as output.

This study improves upon previous
studies in several ways. It makes use of a
more detailed, more appropriate public
highway capital stock series than previous
studies. It uses a physical measure of



2009 MCRSA Conference Proceedings

transportation output, thereby obtaining a
truer estimate of the relationship between
public and private transportation capital
and incorporates a spatial component.
Several misspecification tests also lend
toward the appropriateness of the
estimates. However, the ambiguity of the
multicollinearity tests do suggest some
caution in the use of these estimates.
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The Potential of the Growing Hispanic Population
for Combating Decline in Rural Kansas®

Aaron K. Lusby?

Louisiana Tech University

Abstract. Data from the 2000 U.S. Census indicates that the Hispanic population has begun to grow
outside traditional areas such as the Southwest. Much of the growth in Hispanic population
occurred in the Southeast, but Kansas has seen its share of growth in this ethnic group,
especially in rural areas such as southwestern Kansas. Such a boom in population could help
stem the decline of rural places in Kansas, if such places can retain these immigrants, learn what
attracts them and how they can affect the economic well-being of a rural area. As immigration
reform has come to the fore in national news, it is increasingly important to understand the
impact of this growing population. This paper attempts to learn more about the Hispanic
population in southwestern Kansas: what jobs do they hold, what housing do they use, their
impact on school enrollment, etc. It will explore ways to estimate the potential benefits of a
growing Hispanic population and incorporate such potential into economic development
designed to enhance quality of life in rural areas of Kansas.

Key words: immigration, rural
development, Hispanic, migration, Kansas

Introduction

Data from the 2000 U.S. Census indicates that
the Hispanic® population has begun to grow outside
traditional areas such as the Southwest. Much of
the growth in Hispanic population occurred in the
Southeast, but Kansas has seen its share of growth
in this ethnic group, especially in rural areas such as
southwestern Kansas. Such a boom in population
could help stem the decline of rural places in
Kansas, if such places can retain these immigrants,
learn what attracts them and how they can affect
the economic well-being of a rural area. As
immigration reform has come to the fore in national

economic development,
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population change, regional

news, it is increasingly important to understand the
impact of this growing population. This paper
attempts to learn more about the Hispanic
population in southwestern Kansas: what jobs do
they hold, what housing do they use, and their
impact on school enroliment.

The National Picture

Between 1980 and 2000, the number of
Hispanic people in rural counties increased 70.4
percent (Newman; Kandel and Parrado). In fact, the
Hispanic growth rate is faster than other major
racial groups, and Hispanics will represent the
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largest rural minority by 2025 (Economic Research
Service, 2005). Traditionally, Hispanic immigrants
migrated to communities in Texas, California and
lllinois, but their settlement patterns began to shift
in the 1980s and 1990s. In those decades,
immigrants moved to areas in the Southeast
(spurred by rural industrialization and strong
employer recruitment) and the Midwest (Torres;
Kandel and Parrado). Western states have also
seen an increase in the Hispanic population, such
that the Hispanic population increased by 54
percent between 1990 and 2000, while the non-
Hispanic population grew by only 13 percent in that
time (Berry and Kirschner, 2002). By 2000, half of
rural Hispanics lived outside the Southwest (the
traditional Hispanic immigrant destination); in 20
Southern and Midwestern states, the rural Hispanic
population more than doubled. In Midwestern and
Great Plains states, which have long faced natural
population decline and outmigration of young,
native-born adults, the Hispanic population boom
has slowed or stopped such decline (Economic
Research Service, 2005). An important difference
between this new immigration pattern and previous
ones is that it represents more than just an increase
in Hispanic presence — it’s the concentrated entry
and permanency of the new Hispanic communities
(Torres, 2000).

Implications

Such a rapid growth in a new population
segment can have beneficial and difficult impacts
on a rural community. Though an increase in the
number of people can expand the tax base, it may
also add a burden to service provision in small
economies. Additionally, social and cultural
upheaval may present obstacles to integration of
the new community members.

In general, Hispanic population growth occurs
within younger age groups. Young adults tend to
bring children with them or are of child-bearing age
(Berry and Kirschner, 2002). With a lower median
age level and relatively higher fertility rates
(Economic Research Service, 2005), Hispanic
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populations will shift quickly and the entry-level
labor force will have increased diversity. At the
same time, health care provision will need to reach
a more diverse population (Berry and Kirschner,
2002) because Hispanic immigrants often struggle
with health care costs (Gouveia, 2005). In
communities where school district funding is based
on per capita enrollment, the burgeoning Hispanic
enrollment will provide a benefit; however, the
special needs that may come with this population
segment may offset such a benefit (Economic
Research Service, 2005); as Hispanics sometimes
struggle with low education levels and limited
English skills, a high population will increase the
need for bilingual and English-as-second-language
teachers (Gouveia, 2005).

Another impact of the Hispanic population
boom comes from how it affects local government
budgets and the local economy. Berry and
Kirschner (2002) state that positive impacts from
immigrants include the taxes they pay, their
relatively young ages (they will not draw on Social
Security or Medicare like older adults).
Additionally, illegal immigrants do pay taxes — sales
taxes and also income and social security taxes that
get taken out of paychecks established with fake
Social Security numbers (Marietta, 2006) — but have
no access to government programs like Social
Security or health benefits. If immigrants’ children
receive quality education, they most likely will move
into higher paying jobs and better housing and
eventually pay taxes in the long run (Berry and
Kirschner, 2002). Furthermore, as Hispanic
communities build and grow, not only do they
expand the consumer base for native businesses
(Torres, 2000), but they also create a new market
for home country products (Hernandez and Coultin,
2006) and may create positive international trade
impacts for the region (Herander and Saavedra,
2005)

On the other side, economic changes that often
accompany Hispanic population growth include
increased poverty rates, lower median incomes and
lower overall community education level (Torres,
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2000). With increased likelihood of poverty and
decreased likelihood of homeownership (Economic
Research Service, 2005), Hispanic immigrants may
have long term negative effects. Berry and
Kirschner (2002) state that children whose access to
health care is limited and who have poor housing
conditions  will have difficulty succeeding
academically, which can negatively impact a local
government’s fiscal condition.  Furthermore, a
cultural gap between native-born voters and
immigrants may make it difficult to pass bond issues
to support necessary services (Berry and Kirschner,
2002).

Berry and Kirschner (2002) found that
immigrants who do not have high school diplomas
have a negative fiscal impact which will not be
offset by their descendants. In terms of taxes,
entry-level positions may only attract poorly
educated immigrants, and their taxes may not
offset the cost of services they will require. Kochar
(2005) found that while Hispanic workers had
significant employment gains in 2004, those gains
concentrated in low-skill occupations. While newly
arrived immigrants supplied the most workers to
the economy, they received most of the wage cuts.
In addition, new arrivals seem to compete with
each other for low-skill jobs. Kandel and Parrado
(2005) showed that immigrants do not substitute
for native workers but rather take jobs in declining
sectors that native workers have abandoned. While
the demand for immigrant labor is high, the
majority of new jobs for Hispanic workers came in
low-skill jobs that required at most a high school
diploma (Kochar, 2005).

Another implication is that  Hispanic
communities, once established, may become a
pipeline to attract additional immigrants. In a
survey of Dalton, Georgia, Hernandez-Leon and
Zuniga (2002) found that Hispanic immigrants in
that town maintained a wealth of social ties to their
homelands as well as traditional immigrant
destinations in the U.S. They used information
learned from social capital to adapt to their new
locations. Further adaptations include a growth in
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presence of bilingual media, increased presence of
ethnic items in stores (Torres, 2000), along with
growth in ethnic businesses and recreational
activities (Hernandez-Leon and Zuniga, 2002).
Native residents may have difficulty adjusting to
these changes. In a survey of native-born residents
in four rural Arkansas counties, Erwin (2002) found
that local residents frequently mentioned issues

with loud music, care of housing structures,
Mexican flags and animal keeping.  Hispanic
respondents expressed concerns with

discrimination.

Finally, what happens to the money that
immigrants earn? Gouveia (2005) noted that many
immigrants “hedge” on relocation to the United
States. They may buy homes in the new community
but they may also send money earned back to the
home country, so that their families may use the
money for housing or consumption. Boucher and
Taylor (2007), cited an estimate from the Banco de
Mexico that Mexican migrants sent $20 billion back
to Mexico during 2005. Occasionally, governments
in host countries have claimed these remittances as
international aid to immigrants’ countries of origin
(Hernandez and Coutin, 2006). If remittances go
back to the home country, then rural areas may lose
out on the full economic potential of immigrants.

What's going on in Kansas and Southwest Kansas?

Hispanic immigrants have begun to look for new
work destinations in the last few decades, moving
from their traditional destinations in the Southwest
to places like the South and the Midwest. Kansas
has seen its share of Hispanic migration as well. For
the entire state, the Hispanic population stood at
188,252 in the 2000 census. While this represents
only seven percent of the current population, it is
actually a 101 percent change in the Hispanic
population from its 1990 level and a 197 percent
increase since the 1980 census. The Pew Hispanic
Center estimates that between 40,000 and 70,000
immigrants are unauthorized.  This growth in
Hispanic population has occurred across the state,
particularly in rural areas.
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The influx of immigrants is greatest in the 14
counties in southwestern Kansas. As a region,
southwestern Kansas has seen an increase in
Hispanic population of 132 percent from 1990
through 2000 (SSDAN), and almost 400 percent
since the 1980 census. Table 2 shows the
breakdown of population for Kansas as a whole.
Figure 1 and Table 2 show the growth in proportion
of population for the aggregated counties in the
southwestern Kansas. Hispanic people represented
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only ten percent of the total population in 1980, but
in 2000, they made up almost 35 percent of the
population. Individually, in Finney and Seward
Counties the Hispanic population has grown to
almost half the population. Traditionally, these
counties (and southwestern Kansas) have housed
feedlots and other large agricultural industries
which have provided employment.

Table 1. Hispanic Population and Race Distribution for Non-Hispanic Population State of Kansas
1980 1990 2000

Number | Percent Number Percent Number Percent
Total Population 2,363,679 | 100.00% | 2,477,574 | 100.00% | 2,688,418 | 100.00%
Total Hispanics 63,339 2.68% 93,670 3.78% 188,252 7.00%
White* 2,138,516 | 90.47% | 2,190,524 | 88.41% | 2,233,997 | 83.10%
Black* 124,820 5.28% 140,761 5.68% 151,407 5.63%
American Indian and Eskimo* 15,311 0.65% 20,363 0.82% 22,322 0.83%
Asian* 15,061 0.64% 30,814 1.24% 46,301 1.72%
Hawaiian and Pacific Islander* - - - - 1,154 0.04%
Other* 6,632 0.28% 1,442 0.06% 2,477 0.09%
Two or More Races* - - - - 42,508 1.58%
* Non-Hispanic only; in 1980 and 1990 "Asians" includes Hawaiians and Pacific Islanders.
Source: Census 2000 analyzed by the Social Science Data Analysis Network (SSDAN).
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Figure 1. Hispanic Population and Race Distribution for Non-Hispanic Population in
Southwest Kansas
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Table 2. Hispanic Population and Race Distribution for Non-Hispanic Population Southwest Kansas

1980 1990 2000

Number | Percent | Number | Percent | Number | Percent
Total Population 107,274 | 100.0% | 121,835 | 100.0% | 141,283 | 100.0%
Total Hispanics 9,677 9.0% 20,803 17.1% 48,261 34.2%
White* 95,236 | 88.8% 95,808 78.6% 86,330 61.1%
Black* 1,407 1.3% 2,003 1.6% 1,836 1.3%
American Indian and Eskimo* 464 0.4% 706 0.6% 734 0.5%
Asian* 372 0.3% 2,380 2.0% 2,587 1.8%
Hawaiian and Pacific Islander* 0 0.0% 0 0.0% 61 0.0%
Other* 118 0.1% 135 0.1% 79 0.1%
Two or More Races* 0 0.0% 0 0.0% 1,395 1.0%

* Non-Hispanic only; in 1980 and 1990 "Asians" includes Hawaiians and Pacific Islanders.

Source: Census 2000 analyzed by the Social Science Data Analysis Network (SSDAN).
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Rural Hispanic populations tend to be younger,
with more children than their white counterparts.
Figure 2 breaks down the Hispanic population
southwestern Kansas. In southwest Kansas,
almost 20 percent of the Hispanic population in
2000 was between 25 and 34 years of age, with
another 13 percent between 35 and 44 years of
age. The median age for Hispanics at that time was
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21.82 years (Claritas, Inc.). People ages 35-44 made
up the largest age group for whites in 2000 at more
than 15 percent; people 65 and older made up
almost as large a portion of the white population
with 13 percent of the population. The median age
for whites was 34.07 years, more than 13 years
older than the median Hispanic.

Figure 2. Hispanic Population by Gender and Age
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What jobs do Hispanics hold in Kansas and
Southwest Kansas?

One of the charges that foes of immigration
make is that immigrants will take high-paying jobs
from Americans. Gibbs, Kusmin and Cromartie
(2005) show that Hispanics increased their share of
low-skill, lower paying jobs in rural America — jobs
usually  associated  with  agriculture  and
manufacturing.
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Table 3. Kansas Labor Force
Both Sexes Male Female

Civilian Labor Force Number | Percent | Number | Percent | Number | Percent

All Persons 1,414,000 100 767,367 54.3 646,633 45.7
White 1,294,354 91.5 704,410 49.8 589,944 41.7
Black 66,100 4.7 32,252 2.3 33,848 24
American Indian, Eskimo, or Aleut 12,694 0.9 6,707 0.5 5,987 0.4
Asian or Pacific Islander 15,737 1.1 8,569 0.6 7,168 0.5
Other Race 25,115 1.8 15,428 1.1 9,687 0.7
Hispanic 46,444 3.3 27,165 19 19,279 14
All Minorities 166,090 11.7 90,121 6.4 75,969 5.4

Kansas Department of Human Resources (2006)

Table 3 shows that Hispanics make up only 3.3
percent of the civilian labor force, despite the fact
that they make up seven percent of the total
population. Hispanic males make up two percent of
the civilian labor force, and Hispanic women
represent 1.4 percent. Of course, these data
include workers in metro areas such as Wichita,
Topeka and Kansas City, Kansas.

Table 4 shows the role of Hispanics in the
civilian labor force in a more rural area like
Southwest Kansas. In Southwest Kansas, Hispanics
make up almost 16 percent of the labor force, with
males making up more than ten percent and
females representing more than five percent. All
other minorities combined make up on about 15
percent of the civilian labor force. In the rural area,
Hispanics make up a larger part of the labor force.
In terms of employment, the unemployment rate
for Whites in the region is just more than two
percent, while for Hispanics it is
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almost seven percent. It does not appear that
Hispanics are taking jobs from native whites.

What about the types of jobs held by
immigrants? Two counties in the Southwest Kansas
region have received the largest number of Hispanic
immigrants, Finney, Ford and Seward Counties.
Figures 3, 4, and 5 show what types of jobs
Hispanics hold in those counties. A common
assumption is that Hispanic workers tend to take
jobs in the seasonal agriculture sector, but these
figures contradict that assumption. In all three
counties, Hispanic workers are most heavily
distributed in the production, transporta-tion and
moving occupations. This category includes
equipment assemblers, meat packers, machinists,
bus drivers, loading machine operators. Hispanics
usually do not hold the higher paying supervisory
positions (Kansas Department of Labor, 2006).
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Table 4. Southwest Kansas

Both Sexes Male Female
Civilian Labor Force Number | Percent | Number | Percent | Number | Percent
All Persons 65,960 | 100.0% | 38,382 58.2% | 27,578 41.8%
White 56,355 | 85.4% | 32,052 | 48.6% | 24,303 | 36.8%
Black 1026 1.6% 607 0.9% 419 0.6%
American Indian, Eskimo, or Aleut 455 0.7% 265 0.4% 190 0.3%
Asian or Pacific Islander 1167 1.8% 693 1.1% 474 0.7%
Other Race 6,960 10.6% 4,764 7.2% 2196 3.3%
Hispanic 10,303 | 15.6% 6,865 10.4% 3,438 5.2%
All Minorities 19,911 | 30.2% | 13,194 | 20.0% 6,717 10.2%

Kansas Department of Human Resources (2006)

Figure 3. Distribution of Hispanic Workers Among Occupations - Finney
County
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Figure 4. Distribution of Hispanic Workers Among Occupations - Ford County
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Figure 5. Distribution of Hispanic Workers Among Occupations - Seward County
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Efforts to keep immigrants from moving again

It appears that immigrants will follow wages
and cost of living. It may be that Hispanics will start
looking for jobs outside of the low-skill, low-wage,
seasonal occupations such as available in
agriculture. Other factors that may attract and
keep Hispanic immigrants are quality housing and
quality schools. This is not so different from the
things that attract other migrants; some
researchers believe that the rural lifestyle appeals
to Hispanics. Once Hispanics develop permanency
in a community and create social capital, they may
then become a pipeline to draw additional
immigrants. It then becomes important for the
community to ensure that new arrivals do not
become linguistically isolated and have access to
guality educational opportunities. As housing can
play an important role in a child’s educational
experience, a community should also work to
ensure quality housing for incoming people.
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In  Southwestern Kansas, the Hispanic
population has been in place for almost fifteen
years. The U.S. Census Bureau, which tracks
linguistic isolation, defines linguistic isolation as
having no one in the household who speaks only
English or speaks another language and also speaks
English “very well.” Table 5 shows the status of
linguistic isolation in the region as of the 1990
census. Of Spanish speakers, less than thirty
percent were considered isolated. By 2000, 37
percent of Spanish speakers were considered
linguistically isolated. It seems that many of the
new arrivals have not adapted to English, which
may limit their ability to reach higher-skill, higher-
pay occupations. Further, it may limit the academic
success of their children. It also increases the
burden on local school systems in meeting the
educational needs of children whose first language
is not English.

Table 5. Linguistic Isolation

Census Year 1990 2000

Spanish: 5,730 11,983
Linguistically isolated 1,571 4,455
Not linguistically isolated 4,159 7,528
Percent linguistically isolated 27% 37%

U.S. Bureau of the Census: Census of Population and Housing

The tenure of housing in which immigrants live
can also signal their permanency. Owning a home,
rather than renting, represents a goal to which
immigrants aspire. Table 7 shows where Hispanics
fit in terms of homeownership. In 1990, Hispanics
represented 12 percent of

all householders in Southwest Kansas and eight
percent of all homeowners. Within the Hispanic
population, owner occupied homes made up about
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fifty percent of householders. In all, 66 percent of
all householders in Southwest Kansas owned their
homes. By contrast, Hispanic renters made up 19
percent of all renters in the region. In 2000,
Hispanic householders represented 24 percent of all
householders and 20 percent of all homeowners.
Homeowners made up 68 percent of all
householders. At the same time, the percentage of
Hispanic householders who rented homes increased
from 19 percent of all renters to 33 percent of all
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renters. It appears that Hispanics who arrived prior
to 1990 were able to move from renting to
ownership, but new arrivals between the 1990
census and 2000 census were not as able to own
homes. Adequate housing and the ability to acquire
enough wealth to own a home may be key to
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keeping Hispanic residents in the region and
encourage them to invest their earnings in the
region instead of sending them back home (unless
immigration policy will not allow them to bring their
families to the new region).

Table 6. Tenure of Hispanic Householders
1990
Total Hispanic Householders 5,191 Percent of All Householders 12%
Total Hispanic Owner Occupied 2,404 Percent of Homeowners 8%
Total Hispanic Renter Occupied 2,787 Percent of Renters 19%
Total Owner Occupied 28,506 Percent of All Householders 66%
Total Renter Occupied 14,364 Percent of All Householders 34%
Total Households 42,870 100%
2000
Total Hispanic Householders 11,633 Percent of All Householders 24%
Total Hispanic Owner Occupied 6,573 Percent of Homeowners 20%
Total Hispanic Renter Occupied 5,060 Percent of Renters 33%
Total Owner Occupied 32,311 Percent of All Householders 68%
Total Renter Occupied 15,427 Percent of All Householders 32%
Total Households 47,738 100%

U.S. Bureau of Census 1990, 2000 STF3 Data

Another aspect that can affect immigrants’
economic and social success is the living
environment. Many times, when adequate housing
is not available, “hot beds” develop. The term hot
beds means that more people live in a home than
the structure has rooms in which to house them. In
some cases, such arrangements lead to sleeping in
shifts (Atiles and Bohon, 2002). Table 8 shows the
degree of crowding in Hispanic households as of the
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2000 the Census for the 14 counties in the region.
In each case, the average Hispanic household size
exceeds the average size for all households. Such
crowding may influence immigrants’ decision to
stay in Southwest Kansas or move to another
location with adequate housing. It may also affect
the academic performance of the children in those
households.
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Table 7. Average Household Size
Average household size
All Households Hispanic Households

Clark County 2.39 4.09
Finney County 3.09 4.06
Ford County 2.92 4.17
Grant County 2.86 3.7
Gray County 2.82 4.2
Hamilton County 2.49 3.71
Haskell County 2.88 4,12
Hodgeman County 2.58 4.18
Kearny County 291 3.75
Meade County 2.61 4.25
Morton County 2.63 3.53
Seward County 2.98 4.06
Stanton County 2.74 3.67
Stevens County 2.72 3.96

U.S. Census Bureau Census 2000 SF 1
Conclusions

Southwest Kansas has seen the largest growth
in Hispanic population in Kansas since 1980. It has
led to an increase in population in that area,
whereas other rural areas in Kansas have seen
dramatic declines in population in that time. This
influx of immigrants has sustained the communities
in that part of Kansas, but those communities must
still plan and work to maintain that success.
Immigrants have shown their willingness to move to
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locations with more attractive work opportunities
and may move to areas with better housing and

schools. Just as whites have left rural areas for
better opportunities, so too may Hispanics be
leaving (Gouveia, 2005).

Young people make up the largest portion of
the Hispanic population in Southwest Kansas. This
will apply pressure on the low-skill job market and
create financial pressures on the local school
systems.
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Keys to garnering and sustaining economic
success from the boom in Hispanic population
include:

e Providing sufficient opportunities for quality
education and academic success of immigrants’
children

e Adequate housing to attract new immigrants
and to provide good environments for children

e Ensuring that developing Hispanic communities
do not become linguistically isolated so that
they will more easily integrate into the larger
community

e Creating employment opportunities beyond the
low-skill level so that Hispanics can achieve
economic mobility

e Create a hospitable community that encourages
immigrants to invest money locally rather than
remit to the host country

These keys require long run thinking on the part
of local governments. If immigrants and their
descendents have access to quality education and
have opportunities to accumulate wealth and
economic mobility, they can overcome the initial
fiscal burden placed on local governments because
of the need for special services. They can move into
higher-pay, higher-skill occupations which will allow
them to purchase homes and establish perma-
nency. It means local governments should not just
consider job creation in itself but what type of job
as well, as suggested by Kandel and Parrado (2005).

It does seem that the new migration patterns of
Hispanics can present an opportunity for declining
rural communities to turn their fortunes, but not all
communities will be able to take advantage. Gibbs,
Kusmin and Cromartie (2005) suggest encouraging
new production technology (to create high-skill
employment opportunities) and investment in
education and training (to raise skill-levels) in rural
economies, but they also acknowledge that some
local governments will have difficulty managing the
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high startup costs of human capital investment,
especially in light of labor force mobility that comes
with open, rural economies. They also acknowledge
that some counties lack the proximity to markets
and labor force size that can induce employers to
develop high-skill employment opportunities.

Opportunities for Further Research

As Newman (2003) says, the economic impacts
of rural Hispanic population growth are not well
known. While regional studies have shown impacts
on the labor force (Newman, 2003) in the
Southeast, Hispanics have clustered around the
places which hold the jobs, resulting in uneven
geographic distribution around certain employment
sectors (Torres, 2000). What impact might such
clustering have on economic development
strategies?  Secondly, immigration opponents
sometimes claim that Hispanic immigrants depress
wages. Newman (2003) found that Hispanic
population growth did not affect the wages of
unskilled rural labor. In fact, Newman found that if
unskilled immigrant labor serves as a complement
to skilled labor, native-born wages and employment
might increase. Furthermore, production changes
may absorb immigration impacts. Clearly, more
research is needed to examine wage effects of the
immigration boom.

Finally, a major issue in the current political
arena concerns the status of the illegal immigrant
population currently in the United States. The Pew
Hispanic Center estimates that between 40,000 and
70,000 illegal immigrants reside in Kansas alone.
Some have suggested deporting all illegal
immigrants, though many of them contribute to the
economy in numerous ways. What would happen
to Kansas’ economy, or even the national economy,
if such a labor shock were to occur? Techniques
such as computable general equilibrium modeling
may help answer such a question.
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Endnotes

! Prepared for the Annual Meetings of the Mid-
Continent Regional Science Association, Milwaukee,
WI, May 28-30, 2009

2 Author contact information: Aaron K. Lusby:;
Louisiana Tech Rural Development Center;
Louisiana Tech University; Department of
Agricultural Sciences; PO Box 10198 ; Ruston, LA
71272 ; alusby@Iatech.edu; 318-257-2451

$“Hispanic” is a commonly used term, though it
represents a broad range of ethnic groups:
Dominican, Puerto Rican, Mexican, Cuban,
Nicaraguan, are just a few examples.
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Competition and Innovation with Horizontal R&D Spillovers

Massoud Khazabi and N.V. Quyen

University of Ottawa

Abstract. The paper extends a theoretical framework for analyzing competition and innovation in presence
of horizontal spillovers. Introducing two scenarios, it is shown that when firms behave non-
cooperatively in both the R&D and production stages, (i) the degree of spillover has a negative
relationship with the effective and respective R&D expenditures of each firm as well as the level of social
welfare; (i) the relationship between the number of firms and the respective and effective R&D
expenditure of each firm is negative. It also has a negative relationship with the level of social welfare:
an inverted-U relationship when the benefits of R&D are low and a steady negative relationship when
R&D technology is very productive, and (iii) the dynamic efficiency generated by market power more
than offsets the static allocative efficiency it creates. When firms behave cooperatively in the R&D stage,
and non-cooperatively in the production stage, (i) the relationship between the R&D expenditure of the
joint research lab and the number of firms in the market is negative, and (ii) in the limit, there would be
no innovation in the market when the number of firms tends to infinity.

JEL Code: L1

Introduction

In the economic literature, innovation — also
called R&D - is often classified as product
innovation or process innovation. A firm carries out
a program of product innovation to find a new
product that it hopes will generate new demand
and lead to large profits. Process innovation, on the
other hand, aims at finding a new process to reduce
the production cost of a product. A lower
production cost, which is the desired outcome of
the R&D program, gives the firm a cost advantage
over its rivals. Whether a program of innovation will
be carried out or not depends on the cost of R&D
and the market structure in which the firm finds
itself. Knowledge and benefits obtained by a firm
from its R&D activities typically leak out to other
firms, to consumers and, eventually, to other
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countries. These leakages — called R&D spillovers —
mean that a firm cannot appropriate all the fruit of
its R&D activities, especially when spillovers flow to
its competitors in the same industry. However, from
society’s point of view, spillovers represent positive
externalities in the sense that they reduce the
production costs of other firms, with the ensuing
result of lower prices for consumers. In a review of
the literature on R&D aimed at providing guidelines
for recent efforts to include R&D in the national
income accounts, Sveikauskas (2007) indicated that
perhaps the private rate of return to R&D is 25%,
while it is 65% for social returns.

In light of the positive externalities generated
by R&D activities, the authorities charged with
competition policy in Europe and Japan have
adopted a rather permissive anti-trust attitude
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toward R&D cooperation for quite some time. The
research — both theoretical and empirical — received
the needed impetus in 1984 when the US passed
the National Cooperation Act in 1984, allowing
firms to cooperate in R&D, but not in product
markets. Over the last two decades, the economics
of R&D spillovers has been one of the most active
fields of research in industrial economics.

The theoretical literature on competition and
cooperation in R&D with technological spillovers
can be said to begin with the pioneering work of
d’Aspremont and Jacquemin (1988) (AJ hereafter),
who formulated a two-stage duopoly game of R&D
spillovers in which the two firms behave in a non-
cooperative manner in the second (production)
stage, but can either cooperate or behave in a non-
cooperative manner in the first (R&D) stage. The
AJ's model has been extended by Kamien et al.
(1992), Kamien and Zang (1993), and Amir et al.
(2003). A survey of the main results of this literature
is provided by De Bondt (1997). The predictions of
the AJ model, especially the important question of
whether spillovers increase firms' incentives to
cooperate in R&D, has been addressed by a number
of empirical studies with mixed results; see, for
example, Cassiman and Veugelers (2002) and
Sustens (2004).

In the literature on competition and
cooperation in R&D with spillovers just described,
the number of firms — often taken to be two
symmetric firms — is always fixed, and thus the
relationship between competition and innovation is
not addressed. Our paper is intended to fill part of
this lacuna. The paper presents an analysis — in the
context of an AJ model — of the relationships
between competition and innovation when there
are horizontal R&D spillovers among firms in a
market.

The Al model we formulate is a two-stage game
played by n symmetric firms producing a
homogenous good. In the first stage of the game,
firms can behave cooperatively or non-
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cooperatively in their R&D activities to find a new
production process with a lower production cost. In
the second stage, the firms compete according to
the Cournot model of competition. If the firms
behave non-cooperatively in the R&D stage, then
each firm will run its own research lab, and take
into account the natural spillovers that flow among
firms in a strategic manner. If the firms cooperate in
R&D, then they jointly run a single research lab,
with each firm contributing an equal part to the
total cost of operating the research lab. The fruit of
the joint R&D program, namely the process with a
lower production cost that is the results of the
efforts by research workers, is available to each
firm. In modeling the horizontal spillovers among
firms, we follow the pioneering work of Ruff (1969),
who analyzed a stylized growth model in which
firms compete according to the Cournot model of
competition, and in which firms undertake R&D
activities by employing research workers. In Ruff’s
model, a firm recognizes a potential transmission of
knowledge from other firms, and the transmission
of knowledge is modeled by assuming that the
effective input in R&D of a firm consists of its own
input plus part of the inputs of all the other firms.
Modeling cooperative R&D as research efforts
carried out in a single research lab and equal
sharing of cost, Ruff found that an economy in
which firms cooperate in R&D, but behave non-
cooperatively in production, is more progressive
than an economy in which firms act non-
cooperatively in both R&D and production. Ruff’s
analytical treatment of R&D spillovers has been
adopted by later researchers, such as Spence
(1984), Kamien et al., and Amir et al.

Our findings are along the lines of the
Schumpeterian hypothesis. We show that there is a
negative relationship between competition and
innovation. More precisely, when there are more
firms in the market, there will be less innovation in
the sense that the reduction in production cost of
each firm that is brought about by R&D is lower
when there is more competition. In particular, when
the number of firms is large, there will be very little
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innovation. There is thus a trade-off between when the firms cooperate by running jointly a single
dynamic efficiency and allocative efficiency. We research lab, with each firm contributing equally to
argue that when the R&D technology is very the cost of operating the lab, then the industry’s
productive, monopoly generates a dramatic cost total R&D expenditure declines when the number of
reduction, and yields the highest level of social firms increases. Our model also sheds light on the
welfare: the dynamic efficiency generated by effects of R&D spillovers on innovation and welfare.
monopoly more than offsets the allocative We find that R&D spillovers reinforce the negative
inefficiency it creates. When the R&D technology is impact of competition, and make innovation even
slightly productive, we argue that the number of less attractive, with the ensuing consequence that
firms that yields the highest level of social welfare is the higher is the degree of R&D spillovers, the lower
more than one: there is an inverted-U relationship will be the level of social welfare.

between competition and social welfare. To support

our arguments, we provide a numerical example. The paper is organized as follows. In Section 2,
One of the major results of the AJ model is that for the general features of the model are presented.
a given number of firms, consumer surplus and The scenario under which the firms behave non-
producer surplus both rise if firms are allowed to cooperatively in both the R&D stage and the
cooperate in the R&D stage, but not in the production stage is analyzed in Section 3. In Section
production stage. However, we show that the 4, the scenario under which the firms are allowed to
negative relationship between competition and cooperate in the R&D stage, but not in the
innovation remains. More precisely, we show that production  stage, is analyzed. Some concluding

remarks are given in Section 5.

The General Features of the Model

Consider the market for a commodity, with
(1) p=a-bQ

as the inverse market demand curve. Here Q is the industry output, and p is the market price. Also, a and b
are two positive parameters. There are n symmetric firms present in the market, and these firms compete
according to the Cournot model of competition. The common initial marginal cost of each firmis ¢®,0< ¢’ < a.
We envision two scenarios. Under the first scenario, each firm acts non-cooperatively in R&D, and carries out its
own R&D program. Under the second scenario, the firms cooperate with each other in the sense that a single
joint program of process innovation is carried out, with each firm contributing an equal part of the cost of the
program. The fruit of the joint R&D venture is then available to each contributing member.

We shall suppose that research workers constitute the only input in a program of process innovation.
Furthermore, assuming that the wage received by a worker is the numéraire, we can identify the number of
research workers with the R&D expenditure. We shall let y = f[X] denote the reduction in marginal cost
yielded by a program of process innovation with X as its effective input, with effective input being the sum of
the own input provided by the firm that runs the program plus the spillovers from the other innovation
programs. The production function of R&D is assumed to have the following properties: (i) f[0]=0. (ii)
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f[X]>0 for all X >0, (i) f'[X]>0 forall X >0, and (iv) f"[X]<0 for all X >0. Furthermore,
vimy, _ f'[X]=o0, and fim, _ f[X]<c’.

If the firms cooperate in R&D, and if xi,i =1,...,n, is firm i's contribution to the cost of running the

research laboratory, then cost reduction that is the fruit of the joint R&D venture is f[x; +...X; +...+X,]. On
the other hand, if there is no cooperation in R&D, then the cost reduction obtained by firm i is assumed to be
given by f[x; + ,szii X;], where 0 < <1, is a parameter that represents the degree of spillovers from the

R&D activities of all the other firms, and X; j=1..,n, is firm j's own expenditure on R&D. The expression

'sz¢ixi represents the spillovers to firm i from the R&D activities of all the other firms. The sum

Xi =X +'sz¢i X; thus represents the effective input of firm i in its own program of process innovation.

When £ =0, there are no spillovers, and when £ =1, there are full spillovers. The intermediate case
0 < £ <1 corresponds to the situation of partial spillovers.

Non-cooperation in both stages

When each firm carries out its own process innovation program, the reduction in the marginal cost of a firm,
say firm i, is f[x; + ,BXW X;], and its post-innovation marginal cost is given by

@) ¢ =c’-f[x +,sz¢ixj].
The post-innovation equilibrium

Given cil,i =1,...,n, the post-innovation marginal costs of the n firms, let g, be the output of firm i. Under
the combination of strategies (q,...,q;,...,d, ), the profit — gross of R&D cost — of firm i is

g (a -b(g, +...+ 0, +...+q,) —cil).
The first-order condition that characterizes the best response of firm i to q_; is
(3) a-b(q,+..+q, +...+q,) =i -bg, =0. (i=1..,n),
Letting Q = q, +...+q, +... +, denote the industry output, and then summing (3) over i =1,...,n, we obtain

na—an—Zc}—bQ:O,

from which it follows that
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@ Q=220

(n+1)b
Using (4), we obtain the following expression for the equilibrium market price
p=a-bQ
©) a+y" ¢t
n+l

Using (4) in (3), we obtain the following expression for the output of firm i :

_a-bQ-c.
i O = b
©) a—nci1+zj¢ic}

(n+1)b

The profit — gross of innovation cost — made by firm i in the post-innovation stage is then given by

TG G 6] = G (P =€)

Al 1 noa

(n+1)b n+1 ‘

1 2
gl )

The equilibrium in the innovation stage

(7

Given the list (x,,..., X, ) of R&D expenditures of the n firms, the profit — net of R&D costs — made by firm i
over the two stages of the game is given by

1 1
=X + m,(C,..., C

)
(8)

n

1 0 0 ’
xi+m(a—n(c - XD+ L —f[Xj])) :

The first-order condition that characterizes the best response of firm i to (X i ) ji IS

2 a—n(co—f[Xi]) nf'[X;]

TbeDT 43 @11 By, TIX] T

© -1
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The second-order condition is

2

a-n(c’ - f[X;)  nf"[X] nf'[X;]
(10) 0 ) N + £ <0.
+Y LX) —EY LXK By L IX ]
For a symmetric equilibrium, we have X; =... = X, = X, and the effective R&D expenditure of each firm is given
by

(1) X, =..= X, =X =x@1+(n-1)5),

and the first-order condition (9) is then reduced to

2(n-(n-1)B)
(12) - 1+w(a c +f[X])f [X]=0.

We shall let X[n, 8] denote the equilibrium effective R&D input of each firm, given that the firms act non-
cooperatively in the R&D stage. As for the second-order condition, it is reduced to

@3)(a-c°+ [x]) % FrIX]+(fIX])? <O0.

Because f''[X]<0 and ((n =(n —1),82)/(n =(n —1),8)2)< 1, it follows from (13) that
(14) (@ -c® + F[X])F"[X]+(F'[X])? <O.
To study the impact of competition and spillovers on innovation, let us rewrite (12) as follows:

1 b(n+1)>
f[X f'[X[n T,
(15) (@ -+ F[X[n, A11)f [X[n, A1] = ey

Differentiating (15) with respect to [, we obtain

oX[n, A]

(=" fIxtn, A1) £ X004+ (X0 A1) ) =252

(16) b(n+1)*(n- 1)

(n-(n- 1),8)

In (16), the coefficient of 0X|[n,fB]/0f is negative according to (14), and this implies that
0X[n, £]/08 <0. Thus the higher is the degree of spillovers [, the lower will be the effective R&D

expenditure — and a fortiori the own R&D expenditure. Now a lower effective expenditure on R&D of each firm
means that the marginal cost reduction obtained by each firm is smaller, with the ensuing consequence that the

1
2
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equilibrium post-innovation market price will be higher. A higher post-innovation market price obviously implies
a lower level of consumer surplus. It also implies a lower level of producer surplus. The see why the latter result
is true, first note that under the symmetric equilibrium the producer surplus net of R&D cost is

7)- X[, B+ —(a-c® + f[x[n, A1)
b(n 1)
Differentiating (17) with respect to [, we obtain
B 2n oX[n, ] ,H]
18) ~1+p -t XA XA =

Note that the inequality (18) has been obtained by using the following facts. First, we have shown
0X[n, B]/0p < 0. Second, note that in light of (12), the expression between the grand pair of parentheses is

positive. We summarize the results just obtained in the following proposition:
PROPOSITION 1: The higher is the degree of spillovers £,

(i) the lower will be the effective R&D expenditure of each firm;*
(i) the higher will be the equilibrium post-innovation market price;
(i) the lower will be the consumer surplus;
and
(iv) the lower will be the producer surplus.
In short, the higher is the degree of horizontal spillovers, the lower will be the level of social welfare.

The economic intuition behind this result is not difficult to grasp. When a firm carries out a program of
process innovation, part of the fruit of its R&D activities flows to its rivals and lowers their production costs. The
lower production costs of the rival firms enable them to compete more effectively with the firm that carries out
the program of process innovation, making the innovation less attractive. Furthermore, when spillovers exist, a
firm has an incentive to free ride on the R&D activities of the other firms, weakening even more the incentive of
a firm to undertake R&D activities. The negative impact of these two effects is more pronounced the higher is
the degree of horizontal spillovers. Although from the social perspective more positive externalities will be
generated when the degree of spillovers is high, the strategic behavior of firms that consider only their self
interests lead them to curtail R&D. A solution to this problem is to subsidize R&D.

To analyze the relationship between competition and innovation, let us differentiate (15) with respect to n.
The result is
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(la-co+ t0xn. A1) £[X 0, BT+ (£ TX [, A1) )ax[f] Al
b(n+1)(n(1 B)+38- 1)
2 (n-(n-pp)y

To see how the strict inequality in (19) is obtained, note that the sign of the right side of (19) is the sign of
n(1- B) + 34 - 1. The derivative of this expression with respect to n is 1- £. If <1, then the expression is

strictly increasing in n. Furthermore, for n =1, the expression is reduced to 25 =0. Hence for <1, the
expression is strictly increasing in n for n = 1. For [ =1, the expression is equal to 2, regardless of the value of
n. Thus 0X[n, 8]/0n <0 forall n =1, and we have just proved the following proposition:

(19)

PROPOSITION 2: The effective expenditure on R&D of each firm declines when the number of firms increases.
That is, there is a negative relationship between competition and innovation.

Proposition 2 can be interpreted as follows. In an industry made up of symmetric firms, the market share of
a single firm is equal to the inverse of the number of firms. Thus when there is more competition in the sense
that there are more firms in the market, the market share of a firm becomes smaller, and thus a given cost
reduction will have less and less impact on the firm’s profit when more firms are in the market. Thus we can
expect a firm’s own expenditure on R&D to decline when there is more competition. The first statement of
Proposition 2 does confirm this intuition. It asserts an even more dramatic result: the effective R&D expenditure
of each firm declines when there are more firms in the industry. This rather surprising result means that the
positive externalities that the firms generate among themselves are dominated by the negative impact of
competition, and thus the marginal cost reduction that each firm obtains through the program of process
innovation gets smaller as the number of firms increase. In particular, (15) indicates that the effective R&D
expenditure of each firm will tend to 0 when the number of firms tends to infinity. That is, when the number of
firms is high, there is static allocative efficiency — perfect competition with an equilibrium market price that is

equal to the initial marginal cost ¢ — but not dynamic efficiency.

To study the impact of competition on welfare — defined as the sum of consumer surplus and producer
surplus, let us first analyze the variation in producer surplus when the number of firms increases. Differentiating
(17), the industry’s profit net of R&D cost, with respect to n, we obtain

_ n oX [n Bl
1+ 2—b(n+1)2( + £[X[n, A1) F X [N, B1]
(20) 2y
n fa—
- b(n 1)’ (a c® + f[X[n, ,6’]])

that is the producer surplus declines as the number of firms increases.

To analyze the behavior of the consumer surplus when the number of firms increases, we can look at the
equilibrium market price in the post-innovation stage. Using (5), we obtain the following expression for the
equilibrium market price — as a function of n —in the post-innovation stage:
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a+n(c’ - f[X[n A1)

(21) p[n] = i1

If there is only one firm in the market, then (21) is reduced to

@2 ppy = 2~ fz[x[l,ﬁ]]) < a+2c |

with (a+ c°)/2 being the price that the monopolist will charge under the assumption that it does not innovate.
If the R&D technology is not very productive in the sense that there is little cost reduction for a given level of

effective expenditure, and if the initial marginal cost ¢ is not too high, then the benefits of R&D will be low,
and we should expect that f[X[1, 8]] will be small. Under such a scenario, we have

(23)c” < p[1] =

a+(C - (XA a+c’
2 2

i.e., with R&D, the monopolist will set a price below the monopoly price without R&D, but above the initial
marginal cost. Under this scenario, we expect that the equilibrium market price in the post innovation stage will

decline and approach the level ¢’ when the number of firms becomes large. Furthermore, as competition
increases, consumer surplus will rise to the level of social welfare attained under the competitive equilibrium

associated with the high initial marginal cost c°. Because producer surplus declines as the number of firms
rises, social welfare might first rise then decline to the level associated with the static allocative efficiency

attained under the competitive equilibrium with the initial marginal cost c°. There is thus an inverted-U
relationship between competition and social welfare under this scenario.

If the R&D technology is very productive, then the cost reduction generated by monopoly will be substantial.
Furthermore, if the initial marginal cost is high, say c° is very close to a, then we can expect that

a+t(C - fIXILA o

(24) p[1] = 5

i.e., the monopoly price is below the price that will prevail when there are many firms in the market. Under this
scenario, we expect the equilibrium market price in the post-innovation stage to rise with the number of firms

and reach the level ¢ when n - oo. Furthermore, along the way, consumer surplus will be declining steadily.
Because producer surplus declines when competition increases, social welfare must decline as the number of
firms rises under this scenario; that is, monopoly yields the highest level of social welfare under this scenario.

The theoretical predictions of our model are thus along the line of the Schumpeterian hypothesis: the
dynamic efficiency generated by market power more than offsets the static allocative efficiency it creates. To
support the arguments just presented, we now provide a numerical example. In the numerical example, we
assume that the cost reduction associated with an effective R&D expenditure X is given by

@25) f[X]=2X 17,
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where ) >0 is a parameter. Note that (25) is the R&D technology of the AJ model. Also, note that the higher
the value of y, the less productive the R&D technology will be. For the assumed functional form of the cost

reduction, the first-order condition (12) can be solved to obtain the following explicit form of the equilibrium
effective R&D expenditure of each firm:

4(n-(n-1)pB)*y(a-c’)’ .
(an(B-1) - 48 +b(n +1)?yf

Using (26), we obtain the following expression for the equilibrium cost reduction:

X[n, 5]
4

(26) X[n, B]=

f[X[n,B11=2
(27)

__4(n-(n-1p)(a-c’)
an(B-1)-4L+b(n+1)°y

The marginal cost of each firm in the post-innovation stage is then given by
c,[n]=..=c;[n]=c'[n]=c" - f[X[n, A]]

_o_ AMm-(n -1)B)(a-c’)
an(B-1)-4B8+b(n+1)?*y’

Using (4) and (28), we obtain the following expression for the equilibrium industry output in the post innovation
stage:

(28)

-y, o0- 40-(-Df)a-c’)
i=1 An(B-1)-4L+b(n+1)°y
(n+1)b '

(29)Q[n] =

Using (29), we obtain the following expression for the equilibrium market price in the post innovation stage

p[n]=a-bQ[n]

(30) a4+ Z o An-(n-1p)(a- c’)
_ L 4An(B-1)-4B+b(n+1)°y
) n+1 '

The equilibrium consumer surplus in the post-innovation stage is

(31)CS[n] = %(a - pIN)QIN].
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Using (26) and (27) in (17), we obtain the following expression for the equilibrium producer surplus net of R&D

cost
n 0 2
PS[n] = —X[n,ﬁ]+m(a—c +f[X[n, A1)
4n-(-Dp)’y(@-c’y’

(32) - g
(4n(B-1)-4B+b(n+1)?y)

LU 4(n-(n-1)pB)(a-c’)
b(n +1) an(B-1)-4B+b(n+1)?*y

Social welfare is then
(33) SW[n] =CS[n]+ PS[n].
The following values of the parameters are used in the calculations:

{a - 2,b-1c® 17573 - 010,y - 1.25}.

For these values of the parameters, the choke price is a = 2. The initial marginal cost is ¢® =1.75, which

has been chose rather close to the choke price to make the cost reduction more dramatic.

The variations of the consumer surplus, the producer surplus, and social welfare as competition increases

are depicted in the following figure:

025 [
020 L

015 |

010 PS n

oS~ ° 4 5 o

Figure 1.—The impact of competition on consumer surplus, producer surplus, and social welfare: y =1.25
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As can be seen from Figure 1, both consumer and producer surplus decline when competition increases.
Given the values of the parameters, monopoly generates the most innovation, and yields the highest level of
social welfare. The following table presents the equilibrium effective R&D expenditures and the cost reductions
as competition increases.

TABLE |

EFFECTIVE R&D EXPENDITURE AND COST REDUCTION: y =1.25

Number of X (effective R&D f [ X](reduction
firms expenditure) in marginal cost)

1 0.3125 1

2 0.0846782 0.520548

3 0.0316374 0.318182

4 0.0158096 0.224924

5 0.0093455 0.172932

As can be seen from Table I, the cost reduction under monopoly is equal to 1, which is quite dramatic. When
there are two firms in the market, the cost reduction of each firm is only about half of the cost reduction when
there is only one firm. The gain in allocative efficiency is not sufficient to offset the loss in dynamic efficiency.
This is the reason why monopoly yields the highest level of social welfare.

When p rises from 1.25 to 5.25, the R&D technology becomes much less productive. The following figure
depicts the variations of the consumer surplus, the producer surplus, and social welfare as competition
increases in this case. As can be seen from Figure 2, consumer surplus rises with competition, but producer
surplus declines when competition increases. This results in an inverted-U relationship between competition
and social welfare, with a rather flat curvature.
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