Metadata, citation and similar papers at core.ac.uk

Provided t}y Archiviq isFituzior)a[e dgllg ricerca: {Jnjvgrsjté qi Palerm9 .
On: 12 November 2014, At: 09:20
Publisher: Routledge

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House,
37-41 Mortimer Street, London W1T 3JH, UK

International Journal of Public Administration

FUBLIL Publication details, including instructions for authors and subscription information:
ADMINISTRATIC http://www.tandfonline.com/loi/Ipad20

Performance Management in Local Government: The
Application of System Dynamics to Promote Data Use

Carmine Bianchi® & William C. Rivenbark®
# Department of European Studies, University of Palermo, Palermo, Italy

® School of Government, University of North Carolina at Chapel Hill, Chapel Hill, North
Carolina, USA
Published online: 06 Nov 2014.

To cite this article: Carmine Bianchi & William C. Rivenbark (2014) Performance Management in Local Government: The
Application of System Dynamics to Promote Data Use, International Journal of Public Administration, 37:13, 945-954, DOI:
10.1080/01900692.2014.944990

To link to this article: http://dx.doi.org/10.1080/01900692.2014.944990

PLEASE SCROLL DOWN FOR ARTICLE

Taylor & Francis makes every effort to ensure the accuracy of all the information (the “Content”) contained

in the publications on our platform. However, Taylor & Francis, our agents, and our licensors make no
representations or warranties whatsoever as to the accuracy, completeness, or suitability for any purpose of the
Content. Any opinions and views expressed in this publication are the opinions and views of the authors, and
are not the views of or endorsed by Taylor & Francis. The accuracy of the Content should not be relied upon and
should be independently verified with primary sources of information. Taylor and Francis shall not be liable for
any losses, actions, claims, proceedings, demands, costs, expenses, damages, and other liabilities whatsoever
or howsoever caused arising directly or indirectly in connection with, in relation to or arising out of the use of
the Content.

This article may be used for research, teaching, and private study purposes. Any substantial or systematic
reproduction, redistribution, reselling, loan, sub-licensing, systematic supply, or distribution in any

form to anyone is expressly forbidden. Terms & Conditions of access and use can be found at http://
www.tandfonline.com/page/terms-and-conditions



https://core.ac.uk/display/53296507?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://www.tandfonline.com/loi/lpad20
http://www.tandfonline.com/action/showCitFormats?doi=10.1080/01900692.2014.944990
http://dx.doi.org/10.1080/01900692.2014.944990
http://www.tandfonline.com/page/terms-and-conditions
http://www.tandfonline.com/page/terms-and-conditions

Downloaded by [State University of New York at Albany (SUNY)] at 09:20 12 November 2014

International Journal of Public Administration, 37: 945-954, 2014
Copyright © Taylor & Francis Group, LLC

ISSN: 0190-0692 print / 1532-4265 online

DOI: 10.1080/01900692.2014.944990

Routledge

-4 Taylor & Francis Group

Performance Management in Local Government: The Application
of System Dynamics to Promote Data Use

Carmine Bianchi

Department of European Studies, University of Palermo, Palermo, Italy

William C. Rivenbark

School of Government, University of North Carolina at Chapel Hill,
Chapel Hill, North Carolina, USA

The purpose of this article is to demonstrate how system dynamics can be used to enrich per-
formance management in local government, focusing specifically on how the development of
conceptual and simulation system dynamic models can foster a shared view of the relevant sys-
tem among stakeholders to overcome factors that limit data use. Responding to this purpose,
we present a normative case study on how key drivers can be used to foster a shared view of the
residential refuse collection system for supporting policy and process changes. A major find-
ing from our research, however, is that performance management cannot overlook the broader
forces of citizenship outcomes that impact the community.
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INTRODUCTION

While some scholars have suggested that the forces of New
Public Management are now in decline (Hughes, 2003),
a clear success story of this reform is the use of perfor-
mance measurement in the public sector for tracking the
outputs and outcomes of service delivery. In fact, research
has demonstrated that well-managed performance measure-
ment systems are critical for accurately and systematically
demonstrating operational accountability in governmental
organizations (Rivenbark, 2007). However, we must be cau-
tious in how we think about the use of performance measure-
ment systems because of their two distinct parts as described
by de Lancer Jules and Holzer (2001). The first part involves
adoption, where public officials develop performance mea-
sures, track them over time, and report them on a periodic
basis. The second part involves implementation, where pub-
lic officials actually use performance information to make
policy and process changes for improving service delivery.
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Ugdulena, 1 - 90100 Palermo, Italy. E-mail: bianchi.carmine @ gmail.com

Color versions of one or more figures in the article can be found online
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The problem is that success is clearly more associated with
adoption rather than implementation.

Ammons and Rivenbark (2008) addressed this issue by
studying the patterns of implementation from 14 munici-
palities associated with the North Carolina Benchmarking
Project. While the authors concluded that the record of these
municipalities actually using performance data remains
modest, certain factors did emerge that promoted the move
from adoption to implementation of performance measure-
ment systems. These included the focus on the higher order
measures of efficiency and effectiveness, the willingness
to benchmark against other organizations, and the need to
imbed performance measures within other management
systems. A more recent study also suggests that managerial
involvement in the Government Performance and Results
Act of 1993 and the Program Assessment Tool has produced
relatively few aspects of performance information use
in federal agencies (Moynihan & Lavertu, 2012). This
research, however, identified a number of organizational
factors that increase the likelihood of using performance
data, including leadership commitment to results (Behn,
1991; Kotter & Heskett, 1992; Moynihan & Ingraham,
2004), learning routines led by supervisors, and the ability
to link measures to actions.
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One possible avenue to enhance performance manage-
ment in the public sector—which is the term used for the
implementation of performance measurement as described
by de Lancer Jules and Holzer (2001)—is the applica-
tion of system dynamics, where modeling organizational
systems and using simulation techniques are used for under-
standing the behavior of complex systems. This line of
inquiry builds on the research of Ghaffarzadegan, Lyneis,
and Richardson (2011), Andersen, Rich, and MacDonald
(2009), and Kim, MacDonald, and Andersen (2013), where
small system dynamics models were used to enhance pub-
lic policy and decision making. The advantage of using this
approach is placing performance measures into the broader
context of the relevant system (in respect to observed behav-
iors), responding to the reality that even simple policy and
process changes to impact specific outputs and outcomes
are not likely to be that “simple” in organizations (Bianchi,
Winch, & Tomaselli, 2008). There is also another possible
advantage to the approach: rather than looking for factors
that promote data use, system dynamics may give insights to
factors that prevent data use.

The purpose of this article is to demonstrate how sys-
tem dynamics can be used to enrich performance manage-
ment in local government, focusing specifically on how the
development of conceptual and simulation system dynam-
ics models can foster a common shared view of the relevant
system among stakeholders to overcome factors that limit
data use. We begin this article by describing the back-
ground of a residential refuse collection program in a North
Carolina municipality, including how specific performance
measures were used to make changes in service delivery.
After discussing the methodology of using system dynam-
ics to enhance performance management, we present our
case on how key drivers can be used to foster a shared
view of the residential refuse collection system for support-
ing policy and process changes. In other words, our goal is
to show how a systems approach can help public officials
move from performance adoption to performance imple-
mentation. However, a major outcome of our research is
that the practice of performance management must take into
account citizenship outcomes as described by Wichowsky
and Moynihan (2008) before certain policy decisions can
be made on the grounds of service efficiency and effec-
tiveness. We conclude this article by identifying several
possibilities of how system dynamics can be used to improve
the quality of performance management in local govern-
ment and the aptitude of policy makers to link outputs with
outcomes.

BACKGROUND

The city of Winston-Salem is located in the central part
of North Carolina, with a current population of 230,345.
The city, which operates under the council-manager form

of government, embraced performance measurement in the
1980s as part of an effort to expand operational account-
ability of service delivery. The budget director of the city,
however, wanted to take advantage of benchmarking by com-
paring the city’s performance and cost data against other
municipalities in North Carolina. At the 1994 winter con-
ference of the North Carolina Local Government Budget
Association, the budget direct recommended that members
of the association form a consortium to develop a process
for comparing service performance and cost data on a sys-
tematic basis (Jones, 1997). Another meeting was held in
1995—involving representatives from several of the state’s
larger municipalities along with staff members of the School
of Government—to create the North Carolina Benchmarking
Project (Rivenbark, 2001). This initial group also made the
major decision to use a cost accounting model to capture the
full cost of service delivery.

The first performance and cost data report was pub-
lished by the School of Government in 1997, com-
paring data from seven of the larger municipalities in
the state (Asheville, Cary, Durham, Greensboro, Raleigh,
Wilmington, and Winston-Salem) across seven service areas
(residential refuse collection, household recycling, yard
waste, police patrol, police investigations, emergency com-
munications, and street maintenance). The budget director’s
desire to compare performance and cost data from Winston-
Salem against other municipalities immediately paid divi-
dends. The first report showed that tons collected per full-
time equivalent (FTE) in the service area of residential refuse
collection was 307.2, which was much lower than the over-
all average of 687.6 (Few & Vogt, 1997). One explanation
of this outcome is that Winston-Salem was one of three
municipalities participating in the benchmarking project that
used backdoor garbage pickup rather than curbside collec-
tion. However, when Winston-Salem compared itself only to
backdoor providers, the city was still behind in tons collected
per FTE (Ammons, 2000).

During the FY 1997-1998 annual budget process, staff
members from the budget department and the sanitation divi-
sion met with the city manager to discuss options for closing
this performance gap in the service area of residential refuse
collection. The decision was made not to renew a private
contract for garbage collection in an annexed area of the
city and to adjust current city routes to provide coverage
within existing resources. After adjusting for the additional
tipping fees at the landfill, this policy change increased tons
collected per FTE by approximately 30% and produced an
annual net savings of $395,000 (Rivenbark, Ammons, &
Roenigk, 2005). While this was deemed a major success
story of the North Carolina Benchmarking Project, the per-
formance and cost data report for FY 2000-2001 showed
that Winston-Salem remained extremely inefficient when
compared with the other participating municipalities in the
service area of residential refuse collection. One reason for
this outcome is that several of the other municipalities had
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embraced technology to increase tons collected per FTE and
to decease cost per ton collected and cost per collection point
(Rivenbark & Pizzarella, 2002).

In April 2004, the city faced a budget deficit of approx-
imately $8,000,000 for FY 2004-2005. Using information
from the FY 2002-2003 performance and cost data report,
budget staff members presented information to the city
council that showed Winston-Salem’s residential refuse col-
lection continued to be the most inefficient operation as
compared with the other 14 municipalities then participating
in the benchmarking project. The analysis included a pre-
diction that the city could save approximately $450,000 per
year by moving from backyard collection to a voluntary
curbside collection program and could save approximately
$1,800,000 per year by moving to a fully automated curbside
collection project. Before this presentation was made, the
budget staff members had already presented their analysis to
the city’s citizen efficiency review committee and conducted
a web-based survey to garner support for curbside collec-
tion. The city council, however, decided to approve voluntary
curbside collection, with approximately 15,500 households
agreeing to participate in the new program (Rivenbark et al.,
2005).

The city’s FY 2010-2011 adopted budget contained nine
strategic budget objectives, which had been adopted by coun-
cil several years prior, to guide the preparation and adoption
of the annual budget. One of the nine objectives addresses
economy operations, which mandates that city operations
should be continuously reviewed to create cost savings for
the taxpayers. The problem is that the city’s residential
refuse collection program remains extremely inefficient—
even with the change to the voluntary curbside collection
program. The city’s cost per ton of $136 and cost per
collection point of $90 remain above the 14-municipality
averages of $98 and $84, respectively, as shown in the
FY 2010-2011 performance and cost data report (Roenigk,
2012). The report also shows tons collected per FTE of
524 for Winston-Salem as compared to the 14-municipality
average of 1,406.

While the city finally made the decision to mandate curb-
side collection in October 2010 for implementation during
the following fiscal year, the city has been in possession of
the trend and benchmark data to clearly justify this transi-
tion since 1997. The question is: What prevented the city
from making this transition in 2004 that would have pro-
duced an annual savings of $1,800,000 or 22.5% of the
budget deficit faced during that time? The performance and
cost data had been collected and analyzed from an internal
and external perspective, the city’s citizen efficiency review
committee had been consulted, and a web-based survey had
shown that citizens were open to this policy change. One pos-
sibility is that an understanding of the complete system was
not shared among all stakeholders involved, which prevented
the performance and cost data from being used to drive
change.

PERFORMANCE MANAGEMENT IN LOCAL GOVERNMENT 947

METHODOLOGY

One approach to overcome the myopic view of relying on a
handful of performance indicators to facilitate change is sys-
tem dynamics. This methodology maps the system structure
to capture and communicate an understanding of behavior
driving processes, and the quantification of the relation-
ships to produce a set of equations that form the basis for
simulating possible system behaviors over time. The under-
lying principle is that if process structure determines system
behavior and system behavior determines organization per-
formance then the key to developing sustainable strategies
to maximize performance is acknowledging the relationship
between processes and behaviors and managing the lever-
age points. It is possible to identify two converging streams
of research regarding the application of system dynamics to
performance management.

A Resource-Based View of Performance Management

A first research stream can be associated to the resource-
based view of organizations, where decisions aimed to affect
organizational performance focus on strategic resources
(Mahoney & Pandian, 1992; Wernerfelt, 1984). According to
the dynamic resource-based view (Morecroft, 2007; Warren,
2002), strategic assets are modeled as stocks of available tan-
gible or intangible factors in a given time. Their dynamics
depend on the value of corresponding inflows and outflows.
Such flows are modeled as “valves” on which decision mak-
ers can act through their policies, in order to influence the
dynamics of each strategic resource, and therefore—through
them—performance indicators (Bianchi, 2010).

Earlier studies adopting a dynamic resource-based view
of organizations (Bianchi & Winch, 2005, 2009) have con-
firmed that the management of strategic resources, and
more specifically the maintenance of an appropriate balance
between such assets, is the key to sustainable development.
The emerging models all center on the building up and
decline of key core assets, including workers, equipment,
population, workload, perceived service quality, and finan-
cial resources. Each of the strategic resources can to some
extent be controlled in isolation of the others; however, if
there is no balanced growth or coherence in the assets, then
organizations or territorial areas where they operate will
likely be unable to grow to achieve their own potential or
might grow in a non-sustainable way. The two common fea-
tures in strategic resource management as shown in Figure 1
are the requirement for consistency between strategic assets
and the need to actively manage each strategic asset to
maintain balance.

Therefore, each strategic resource should provide the
basis to sustain and foster others in the same system. For
instance, both workers and equipment provide capacity,
which affects perceived service quality. This affects ter-
ritory attractiveness, which, in turn, influences population
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FIGURE 1 A dynamic resource-based view of organizations.

dynamics. A change in the population that a municipality
must serve will affect workload and perhaps the stock of
available financial resources, and eventually capacity and
service. The feedback loops underlying the dynamics of the
different strategic resources imply that the flows affecting
such resources are measured over a time lag. Therefore,
understanding how delays influence strategic resources and
achieve results becomes a key issue to manage performance
in dynamic complex systems.

Another key issue suggested by a dynamic resource-based
view of performance is the need to adopt a sufficiently
broad perspective in order to understand the driving forces
affecting achieved results. This implies that the number and
range of stakeholders involved in making decisions influenc-
ing strategic resource dynamics—and, therefore, the relevant
system’s performance—are often located in several organi-
zational units and institutions in a given territorial area. Such
implication is particularly relevant when performance man-
agement concerns the outcomes generated by public policies
and the sustainability of performance output indicators mea-
sured in the short run.

A Dynamic View of Performance Management

A second research stream, focused on dynamic performance
management, takes its own premises from the literature that
has demonstrated the lack of relevance of conventional finan-
cially focused planning and control systems (Johnson &

Kaplan, 1987; Kaplan & Norton, 1996). Such systems are no
longer able to provide information that can support: dynamic
complex management, measurement of intangibles, detec-
tion of delays, understanding linkages between the short and
long term, and setting proper system boundaries in strate-
gic planning. To cope with such problems, the balanced
scorecard (BSC) is used by many organizations. The two
main concepts underlying the BSC framework can be syn-
thesized as follows: organizational performance cannot be
managed by focusing only on end results and performance
cannot be measured only in terms of finance. It must also
include the customer, the process, and the learning and
growth quadrants.

However, even the BSC presents some conceptual and
structural shortcomings (Linard, Fleming, & Dvorsky, 2002;
Sloper, Linard, & Paterson, 1999). In particular, it does
not support an understanding of how end results can be
affected by performance drivers, how performance drivers
can, in turn, be affected by the use of policy levers aimed
to influence strategic resource accumulation and depletion
processes, and how the flows of strategic assets are affected
by end results. In order to provide decision makers with
proper lenses to interpret such phenomena, to understand the
feedback structure underlying performance, and to identify
alternative strategies to change the structure for performance
improvement, system dynamics modeling has been used
(Bianchi, 2012; Bianchi & Montemaggiore, 2008; Kaplan &
Norton, 1996; Richmond, 2001; Ritchie-Dunham, 2001).
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Figure 2 illustrates how the end results provide an endoge-
nous source in an organization to the accumulation and
depletion processes affecting strategic resources. In fact, they
can be modeled as in- or outflows that change over a given
time span the corresponding stocks of strategic resources,
as a result of actions implemented by decision makers. For
instance, liquidity (strategic resource) may change as an
effect of cash flows (end result); image and credibility of an
organization toward citizens (strategic resource) may change
as an effect of their satisfaction (end result). There are also
interdependencies between different strategic resources; for
example, image may affect the capability of an organiza-
tion to get funds from different stakeholders. Furthermore,
both image and financial resources may affect its capability
to recruit skilled human resources and keep them.

Organizational growth can be sustainable if the rate at
which end results change the endowment of corresponding
strategic resources is balanced. This implies that manage-
ment is able to increase the mix of strategic resources, and
this increase is not obtained by reducing the endowment of
the wider strategic resources in the territory. End results can
be measured over a sequential chain and positioned on sev-
eral layers. “Last layer” end results are those changing the
endowment of strategic resources that cannot be purchased
in the market. To affect the results positioned on this “last
layer,” further layers must be identified. For example, cash
flows can be affected by the current income and net work-
ing capital flows. These more detailed financial measures
are, in turn, affected by nonmonetary end results. So, activ-
ity volumes affect revenues and the net working capital flow.

PERFORMANCE MANAGEMENT IN LOCAL GOVERNMENT 949

They also affect purchase volumes, which impact purchase
costs and (through purchases on credit and the change in
inventory) the net working capital flow. Therefore, activity
volumes can be located on a first layer of end results. Such
results can be affected through performance drivers.

Competitive performance drivers are associated to criti-
cal success factors in the competitive system. They can be
measured in relative terms—as a ratio between the organi-
zational performance perceived by citizens and a benchmark
or a target. Such a denominator must be gauged in relation
to perceived past performance, users’ expectations, or even
(if relevant) competitors’ performance. Also social perfor-
mance drivers can be measured in terms of ratios between
organizational strategic assets and a target, which can mostly
be expressed in terms of either stakeholder expectations
or perceived past organizational performance. For exam-
ple, a social performance driver could be referred to as
the ratio between the actual and planned number of per-
ceived undertaken social initiatives. Financial performance
drivers must also be measured in relative terms. For instance,
the debts-to-total investments ratio often affects the change
in company solvency perceived by funders. Such driver is
the ratio between two stocks. Efficiency measures affecting
operational costs can be gauged in terms of ratios as well.
For example, the employee’s time per unit of workload is
an expression of the ratio between two stocks—employees
(unit of measure: persons) and workload (unit of measure:
widgets per week), multiplied by a constant (working hours
per people per week).

THE WINSTON-SALEM CASE

A major difficulty in developing models is the lack of
explicit data that can support the identification of possi-
ble system structures that might explain recorded perfor-
mance data. We started by modeling population and col-
lection points of the residential refuse collection system for
the city of Winston-Salem, where patterns over the period
1997-2010 were well defined by available benchmarking
records. The decision to start the analysis from such vari-
ables was also associated to the fact that an increase in the
collection points determines an increase in the workload
and—other conditions being equal—an increase in collec-
tion costs. However, a decrease in the quality of garbage
collection services or an increase in taxation—due to higher
garbage collection costs—may dampen the city’s attractive-
ness, and therefore may contribute to increased (though with
a delay) population outflows as shown in Figure 3.

Both population and collection points were identified as
strategic resources in the system because they correspond
to factors that primarily affect the performance of the san-
itation division and the city as a whole. The dynamics of
collection points were modeled through co-flows depending
on population accumulation and depletion rates and on an
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FIGURE 3 Mapping population and collection points.

input parameter, which is called “average household size.”
This parameter was estimated based on a ratio between pop-
ulation and collection points using historical data. The upper
section of Figure 3 highlights how an outcome perspec-
tive should characterize the sanitation division’s policies.
In planning capacity and service provision, setting perfor-
mance standards, and evaluating results, the division should
interact with other divisions in the same municipality with a
view to understanding different factors impacting workload
(total garbage to collect) and the driving forces affecting pop-
ulation flows. Relevant to this point, though not explicitly
linked to sanitation services, are policies regarding: housing,
infrastructure, education, healthcare, enterprise services, and
public safety.

We now must explore the factors impacting the outflow
depleting the “total garbage to collect” stock (tons collected
per time) to explain how the sanitation division’s perfor-
mance affects population. Such factors will affect service
efficiency (municipal financial needs) and effectiveness (the
perceived quality of provided service). Figure 4 shows how
tons collected per week should be tracked as an end result
that is affected by the performance driver “tons collected
per working hour” (auxiliary variable) and by the “working
hours per week” (strategic resource stock).

The auxiliary “tons collected per working hour” gauges
workers’ productivity, which is in turn affected by the level
of investments in service automation (strategic resource) and
by another performance driver: the backyard collection ratio.
This is the percentage of collected garbage from backyards
of the total (ratio between two stocks). As the ratio increases,
worker productivity decreases because fewer tons will be
collected per working hour and fewer tons of garbage will
be collected each week unless more staff is hired. We must
also be careful when making causalities. For instance, the
“working time saturation index” (the ratio between the work-
ing hours per week stock and a maximum working hours
per week input parameter) cannot be considered as a per-
formance driver. Likewise, Figure 5 shows that the “tons
collected per 1,000 population” is an index that is affected
by, but does not affect, organizational performance.

While performance drivers are ratios between a current
state (resource) and a benchmark, which affect performance,
usually through a normalized graph function, performance
indexes are synthetic measures of the quality or state of
the system. They do not affect performance. Implying that
an improvement in such indexes generates an improvement
in other variables underlies inversion between causes with
effects.
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However, a high percentage of garbage collected from
backyards on total could be identified as a driver of satisfac-
tion. This is also a major driver of inefficiency. Such a phe-
nomenon could generate delays in garbage collection, which
would counterbalance the positive effects on citizen satis-
faction that backyard collection would generate. In order to
avoid such counterproductive effects, the sanitation division
could accept the burden of hiring more staff, but this would
increase its operating costs and might generate more tax-
ation, which could decrease citizen satisfaction. Likewise,
using more automated machinery might increase the yield

per staff unit, but higher investments and depreciation costs
might increase the municipality’s financial needs. Though
such trade-offs may look quite straightforward on a con-
ceptual viewpoint, they are usually difficult to explore by
divisional decision makers if a static and nonsystemic view
of performance is adopted. Dynamic performance manage-
ment modeling can foster deeper insights on such trade-offs
and may support decision makers in framing the complexity
characterizing the systems where they operate.

Another performance driver, which indirectly affects the
tons collected per week, can be referred to as the quality
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and consistency of incentive planning systems. Again, this
is modeled as an auxiliary variable affected by investments
into an intangible strategic resource stock. The design of
better human resource planning and incentive systems will
be likely to contribute to increased individual productivity.
A higher individual productivity would contribute (given
a stock of available workers) to increase the actual total
working hours per week, which would increase the tons
of garbage collected per week. Therefore, the same result
could be achieved through a multitude of combined policies.
In this regard, dynamic performance management simulation
models can support scenario analysis.

In order to track performance under an effectiveness pro-
file (the perceived quality of provided service), the measure-
ment system should have to focus on a set of nonmonetary
indicators that might contribute to evaluate the extent to
which the city’s sanitation services are aligned with user
expectations (competitive performance). In this regard, as
previously commented, the perceived time to serve house-
holds could be considered as a strategic success factor.
The time to serve households can be modeled as an auxil-
iary variable, and more specifically as a ratio between the
“total garbage to collect stock” and its outflow, as shown
in Figure 6.

A change in such ratio does not immediately affect the
municipality’s reputation toward its service users (perceived
time to serve households). In fact, an information delay
smoothes changes in the actual time to serve households
because it may also take several weeks by citizens to change
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their mindset (strategic resource) about the provided service.
A change in such mindset will contribute to change in the
long run of the overall citizen satisfaction rate, which will
generate an impact on the population stock. In this model, it
is implied that the lack of efficiency and effectiveness in res-
idential refuse collection would contribute to determine—in
the long run—a decision by more citizens to move to another
municipality.

But while system dynamics has the potential to help
local governments move from performance adoption to per-
formance implementation, which includes tracking citizen
satisfaction rates around specific areas of service deliv-
ery, local officials cannot forget about the broader citizen-
ship outcomes of political participation, social capital, civic
belonging, and self-worth as addressed by Wichowsky and
Moynihan (2008) in their effort toward modeling perfor-
mance. These authors maintained that an exclusive focus
on mission-based goals and objectives, including perfor-
mance measures of output, efficiency, and outcome, fails to
incorporate community and democratic values. The case of
Winston-Salem clearly demonstrates that attempting to move
from backyard to curbside collection based on the intrica-
cies of performance measurement and benchmarking was not
enough to persuade the city council to approve mandatory
curbside collection until October 2010, which was approxi-
mately 6 years after it had been introduced to the board as an
alternative.

Regardless of its inefficiency, the budget director of
Winston-Salem described backdoor collection as part of the
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FIGURE 6 Modeling service levels.
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community’s culture and identity (Rowe, 2013). He also
described that the percentage of citizens that moved to volun-
tary curbside collection after it was approved in 2004 did not
understand the historical context of backyard collection for
the broader population. Therefore, local officials were con-
fronted with a conflict between span of accountability and
span of support as described by Simons (2005). The span of
accountability was always high given the use of financial and
nonfinancial measures to show a need for change. The span
of support, however, was low because of a lack of shared
understanding between the short-term and long-term payoffs
for making this policy decision, which requires leadership
and planning strategies to specifically address citizenship
outcomes (Im & Lee, 2012).

CONCLUSION

This article illustrates how system dynamics can be used
to help local officials move from the adoption of perfor-
mance measurement to the implication of the management
tool, which is commonly referred to as performance man-
agement. Given that performance measurement has become
a professional norm in local government, our profession has
an obligation of actually using performance data for account-
ability and for service improvement given the amount of
resources needed to maintain a well-managed performance
measurement system. Therefore, it is imperative that aca-
demics and practitioners continue to look for approaches to
help performance management become a professional norm
in local government.

In applying system dynamics to the service area of res-
idential refuse collection system for the city of Winston-
Salem, North Carolina, several benefits of using this method-
ology were identified that can play an important role in
improving the quality of organizational performance man-
agement systems and that can help local officials actually
use performance data for making critical policy decisions.
They include framing trade-offs in time and space associated
with alternative scenarios, understanding how the accumu-
lation and depletion of strategic assets are impacted by
different policy levers, and determining how performance
drivers affect end results. System dynamics also can help
local officials with establishing goals and objectives, linking
the political to the managerial level, and focusing atten-
tion on selecting relevant targets and evaluating results.
The evaluation process is critical, where system dynamics
is used to capture intangibles, system delays, and nonlin-
ear relationships and is used to avoid common errors of
causalities between performance indexes and performance
drivers. The question remains, however: Would Winston-
Salem have moved from backyard to curbside residential
refuse collection in 2004 if the city had embraced a system’s
view rather than focusing on a handful of performance mea-
sures? Part of this answer would depend on whether or not
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citizenship outcomes were accounted for within the broader
context of system dynamics modeling.

One final observation is that system dynamics does not
represent the final step in moving toward an environment of
performance management. It does place an important tool
in our toolbox in addressing what factors promote data use
in local government and what factors prevent data use. The
hope is that other municipalities employ system dynam-
ics modeling to make critical organizational changes by
creating a shared view among all stakeholders when perfor-
mance indicators clearly identify major inefficiencies in local
government processes.
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