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APPLYING SYSTEM DYNAMICSTO A
MUNICIPAL FIRM:

THE CASEOF A SVALL MUNICIPALITY SEDUCATION POLICIES

EXTENDED ABSTRACT

Problem Context

In the lagt fifteen years, the ltdian public sector has experienced a tremendous sream of innovation
into management culture at any levd of hierarchy. The European Union (EU) rules and directives
have been playing a crucid role in simulating this innovation process. According to the Pact on
Sability in Europe, governmentd adminigrations are obliged to stify a given set of financid
benchmarks This is to guarantee financid dability to al European countries and, as a result, to the
EU as a whoe Such a palicy, in fact, ams to foster pogtive cascading effects on locad public
adminigration’s financia managenent.

In order to implement EU principles into everyday management, the Itdian naiond government
has been introducing rules to reform the finanda management in the public sector. From a locd
perspective, city managers and politicd adminisrators must cope with this upcoming scenario.
Besde a procedurd and bureaucratic gpproach, which only dlows one to record monetary issues,
finandd and management accounting techniques ae being adopted to introduce the ‘codt-and-
revenue concepts. Moreover, budgeting and reporting tools are being implemented.

The above-sad gpproach is intended to introduce into the public adminidration a new culture
oriented to effective and efficient exploitation of available resources. It dso ams to provide public
adminigration decison-makers new tools to implement such anew gpproach.

As in the private sector (Sterman 1989, Bianchi 1996), System Dynamics could support locd public
adminidration decison mekers to better undersand the effect of ther policies on the managing
sysem. This paper describes the results of a project intended to goply Systems Dynamics modding
to alocd government entity, i.e. the city of San Giuliano Termein Tuscany, Itdy.

From the vey firda meeting hdd a the City Hal, there was a generd agreement among city
adminigrators on the fact that, lady, they were badly performing concerning the Education-related
savices. Paticulaly interesting was the fact that nobody from the city adminisration had a clear
vison of some potentid factors causng this phenomenon. Starting from this problematic Stuation,
we began a degp investigation on the adminidrative sectors involved in Education.



Mainly dl the public sector in Itdy is characterized by a lack of numericd and written data on
avaldble resources and performances achieved. Through a Sysem Dynamics gpproach, the project
team darted interviewing keyfunction managers within the organization. This dlowed the team to
gather rdevant information to better frame the problem itsdf and its dynamic complexity.

The project team involved both the authors of this paper and two managers of the firm (respectively
involved in: Redl Edtate and Education Service management).

Reference Background

During the seventies, it was adopted a policy (defined as ‘a hamlet, a school’), which led to a
rlevant increese in school housing capacity, principaly for those devoted to compulsory education.
Later, San Giuliano experienced an unexpected populetion increese. This created raisng manegerid
problems, which were mainly associated to dedining performances, due to the difficulty to face the
rasng demaend of services from population. Our research hypothess was that such phenomenon
was caused by the difficulty of decison-mekers to frame the rdevant system and to adopt a
dynamic view of resources accumulation and depletion process. Another cause of these phenomena
was recognized into the frequent turnover in the politica saff ruling the city. Although, this is a
consequence of democracy, as a dde effect it ds0 causes short sight planning, whereas public sector
investment plans need to foresee quite ahead in the future.

To cope with the increesing demand in Education — due to the increesng population — the San
Giuliano Government darted to redesgn the dlocation of school housing capacity. To this end, the
primary and intermediate school overcgpacity was redlocated to nursery and kindergarten schools.

The city adminigrators were, obvioudy, aware about the short-term nature of this policy. However,
they preferred it to an dterndive one implying new cgpacity building. They made this decison
because they were not able to redize whether the increese in populaion was a trandtory or
permanent  phenomenon. Furthermore, they mispercelved some dynamic aspects such as time lags
between decisons and sysem reactions and feedback loops among key-varidbles, such as
investments, housing capacity, population.

Based on fidd andyss, a System Dynamics modd was built to andyze the sructure of the system
and, hence, to test dterndive policies under different scenarios. The modd was built through an
iterative process, implying: gahering daa, making assumptions, feedback loop diagramming,
modd testing with city adminisrators, mode cdibration. Such an iteration was the engine for a
learning process fostered by modd building.



Modd Assumptions
Main assumptions around which the mode was built were:
-the only rdevant city adminigration services ae those relaed to Educaion. Reference
indicatorsfor such sarvices are: housing capacity, meds and transports;
-the migration flows are governed by the Educaion sarvice levd: families decide to move into
and out of the community basad on the availability of the above-mentioned services,
-the financid resources ae drictly influenced by the dock of populaion living in the
community: locd taxes and naiond Governmentt funding vay linearly according to
populaion dynamics

About the firs assumption, a sdective gpproach was used to make the mode Structure smple a this
sage of the andysis. We wanted to kegp smple the dructure in order to art from a smple modd,
provided the scarcity in avalable data and keyactors knowledge, and the wide range of rdevant
variables.
The second assumption is linked with the fird one This unidimendona condition leeds families to
privilege the community, which better meets ther preferences in public services (i.e, Education).
According to Tiebout (1956), individuds and families choose to live in a given community because
it best satidfies ther preferences for public goods. Based on such a postulate, we inferred that the
avalability of school places for their children is one of the factors explaining why families decide to
moveinto or out of San Giuliano Terme,
Concerning the third assumption, the need of a sdective gpproach suggested the project team to
dat modding financid resources based on the rddionship between the stock of populaion and
taxes which can beraised fromiit.
Migration flows have been modded by a subset system, based on the Population Modd (Forrester,
1969). Here, the ratio between population and carying capacity has been adjusted to the Education
sysem. Therefore, the demand for Education replaces the population and the housng capecity
represents the carrying capecity.
In summary, the population changes because of both naturd causes — births and deaths — and moves
into and out of the community.
Under different scenarios, we tested the effect of two main policy levers:

-re-dlocation of existing classroom capecity;

-building of new dassroom capecity.



Final Results

We tried to replicate the reference behavior. Sight discrepancies were atributed mainly to two
factors modd boundaries and time unit in smulation. About the first factor, it derives directly from
the above-mentioned three assumptions. As for the time unit in Imulation, it has been st on a
monthly bass, wheress collected deata referred to an annud bass, i.e. the reference time for officid
balance shest.

Smudion runs dlowed us to discuss with managers how sysem behavior could be changed
through decisons amed to act on the sysem dructure Such a change was envisaged through
decisons and to act on the two above policy levers. Findly, we showed how gpparently successful
policies could fall, if initid conditions of the rdevant sysem or the dructure itsdf are a mgor
impediment to the achievement of successful resultsin the short and long term.

Broadening decison boundaries will hdp decisonmakers to better darify citicd trade-offs in
invesment dlocation. Such an andyss, amed to build an ILE, supporting the leamning process, will
be the core of next stepsin our research.

As find remark to the work that has been conducted, the authors recognize the need to broaden the
indght modd tha has been initidly developed, in order to include other rdevant sectors such as
urban development, indudtrid activities.
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