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la Noë, Nantes, FRANCE

{yacine.bouallouche,catherine.da-cunha,

raphael.chenouard,alain.bernard}@ec-nantes.fr

Abstract. In a difficult economic context, the control of public effi-
ciency and the steering of public investment in the private sector are of
paramount importance. Here we focus on the evaluation of public-private
partnerships efficiency regarding key performance indicators relating to
quality of service and financial cost. Computational results on a case
study validate the potential of discrete-event simulation for the clothing
function in the French army. Initial and final steps are simulated, but
also transition steps.
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1 Context

The economic crisis and the budgetary rigor that followed had many conse-
quences. In Europe it drove the States to diminish their expenses and reduce
the number of public servants. Yet one of the levers to boost the economic re-
covery was to inject public money in sectors that would allow the most pay back
in terms of innovation, employment, and public value. Both objectives can be
obtained when externalizing previous state realized mission to private tiers. In
France the public budget that is re-injected in the private economy to maintain
public value mission represents 10% of global GDP [1]. Furthermore the lever
effect is then of 1 to 5 (depending on the sector) [2]. The main challenge is then
to use this great opportunity to overcome the economic crisis by optimizing the
public-private relationships. The resulting network of actors forms a extended
administration

The economic recovery plans are not limited to programs of public work
(by nature one-time and limited to construction) but also a real sustainable
investment of public found in the private economy. The European Commission
[4] proposed 3 indicators to estimate the added value of expenses:

– Do the expenses have a political nature?
– Do tey offer a payback at the European level?
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Fig. 1. General government gross debt (Percentage of GDP) [3]

– Do they enable to meet their objective (efficiency)?

In France, a major difficulty is that most investments are done by regions or
cities [2]. National directives have little impact, yet a successful example at the
national level could play the role of a good practice to follow. Like the Canadian
”Program Review” [5] and many other programs conducted by OECD countries
and inspired by the New Public Management (NPM) [6], the French General
Revision of Public Policies aims at:

– focalizing the State on its sovereign functions,
– doing better and cheaper,
– creating and developing intern and extern providers.

Faced with the limits of the NPM, several countries have begun to amend the re-
forms inspired by NPM. The French General Revision of Public Policies (GRPP)
was deleted and replaced by the Modernization of Public Action (MPA). If the
spirit of reform changes, the goal remains the same: reduce the operating costs of
administrations. In addition, the MPA has do deal with the legacy of the NPM.
The previous reforms have caused fragmentation of public value chains, leaving
a legacy of multiple public and private organisms engaged in public services [7].
The production and service networks should combine the strengths of public and
private actors to enable the 3 phases of the relationship: shift from public only
to private-public partnership (PPP), PPP management but also the destruction
of the relationship either to re-integrate the function into the public area or to
choose another private provider.
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2 Definitions and Difficulties

This context requires the establishment and management of networks to deliver
public services. The resulting network of actors forms a extended administra-
tion that can relies on the advance made on the extended enterprise domain. A
public network is composed of public organizations autonomous in their manage-
ment although controlled by the state and/or local authorities. In this network,
the management of interactions is difficult because its structure is by definition
legally ”split”. The complexity rises in an extended administration because of
the inclusion of private organizations. The inclusion of a private organization in
a network is described as public-private partnership. The notion of partnership
here covers all forms of openings and close links between the public and private
sectors. The PPP is a ”lasting partnership between legally separate entities pur-
suing private and public aims and objectives, which, taken separately, could not
be achieved with efficiency and economy in the context of programs, projects or
operations of general interest, common good or public service” [8]. A literature
review and discussions with different actors of the public sectors, we identified
three categories of problem with public-private networks

– The public-private partnership performance evaluation;

– The partnership relationship management throughout its life cycle;

– The public-private network management as a whole, to ensure that the local
performance is not achieved at the expense of overall performance.

3 Modeling and Managing

The actual interaction between the State and the potential Private partners takes
the form of invitation to tender and corresponding responses. The invitations to
tender expose the expectations in term of services and also the contractual com-
mitments in terms of creation of public value (e.g. local supply and employment).
The responses present the estimated price and some implementation solutions.
Yet as for today there is no tool that enables the quantitative comparison based
on objective simulation.

4 Use Case: Clothing in the French Army

4.1 Context

In France the clothing function for the civil servants represents a market of
650Meper year, the French army itself stands for 150Meper year [9]. Table 1
presents some key figures in 2012.
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Headcount of the users 300 000
Headcount of the public clothing 1 600 people
network civil servants 1 300 Full time equivalent
Warehouses 6 in France
Defense bases (France & abroad) 90
Value of the stocked items 800 Me

Table 1. Key figures in 2012 [10]

Fig. 2. BPMN diagram for As-Is Modelling

4.2 As Is Modeling

Today, the clothing function is operated by public servants see Fig. 2. The pro-
curement is done at a national level, items being furnished by suppliers (often
abroad in low cost countries). The replenishment is done on a temporal basis,
volumes negotiated for several years based on forecasting.

The storage is done on 6 warehouses, each of them responsible for several
defense bases both in France and abroad (in fixed bases and special operations’
bases). When a customer (member of the armed force) need an item he/she goes
to its defense base supply shop and receive the required item, in the best case
immediately and the worst case within days. Local inventories in defenses bases
are managed on a base stock policy.
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This operating policy is quite effective on a customer view, level of service
and time of service are evaluated as more than satisfying. Yet the operating costs
are important (cf. 4.1). The objective of the French government is to reduce both
the employment cost and the inventory cost. For instance, there is more than
2 years of inventory held in the 6 warehouses for some items like socks. In this
context a proposition is to create a private public network to operate the clothing
service.

4.3 To Be Modeling

The proposed scenario is to externalize the purchasing and warehousing function
for the non-specialized items (high-tech and strategically items such as deminers’
vests will remain in the public management). The private provider will manage
the interaction with the items’ suppliers and answer the demand from the defense
bases, see Fig. 3.

Fig. 3. BPMN diagram for To-Be modelling

The public value generated by the service provider will be guaranteed per
contract, with indicators including insertion of disabled employees, employment
of target cities inhabitants.
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4.4 Computational Results

Fig. 4. Simulation results

Using the python SimPy library 1 , we modeled and simulated the As-Is
scenario (step 0) and the transition shift to the To-Be PPP (progressive shutting
down of the 6 public warehouses: step 1 to 6) using discrete event processes.
At each transition step, the private provider increases its activity to answer
the bases’ needs. This modelling aimed at evaluating the impact in terms of
service level for the customers (defense civil servants) and eventually re-assess
the replenishment policies in the defense bases.

The simulation encompasses the 90 bases and 6 warehouses. The number of
items required reaches 2 million for each step, each having a time window of a
year.

Figure 4 presents 2 performance indicators: average lead time (curve) and
maximal lead time (sticks) for the different steps of the shift. The lead time
highlights the quality of service for the army civil servants i.e. the time between
the order and the reception of the goods. This time is conditioned not only by
the availability of the items but also by the availability of civil servants for the
clerical tasks, the packing, the shipping and delivering of the items.

1 https://simpy.readthedocs.org/en/latest/
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It is interesting to note that if the replenishment policy of the bases remains
the same the average lead-time remains acceptable moving form 1.4h to 1.9h.
The maximal lead times correspond to a situation when the defense base needs to
replenish its stock to answer the civil servant demand. In this case the lead time
is multiplied by 4, but this evolution occurs only in steps 5 and 6 when defense
bases abroad shift from public to private provider. The increases is maintained,
mostly because to the delivery policy of the PPP agreement, the private partner
being committed by contract to ship the items within days of demand reception.

Regarding the HR indicators, the shutting down of public warehouses enable
the immediate redeployment of public clothing network civil servants and on the
long term their non-replacement.

5 Conclusion

The first results presented here enable us to verify that a simulation of a PPP is
possible even with little knowledge of the internal private actor activities. The
representation of the contractual obligation only permits to obtain KPI for the
public service.

This new tool will enable to evaluate objectively and more quantitatively
the response to the public invitation to tender. Further research will aim at
including more activities to enlarge the evaluation of the private propositions
before engaging in a PPP.
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