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Abstract: The purpose of the present research is to explore the current state and future expectations 
concerning the possibility to whether self-manage or outsource logistics operations in centralized healthcare 
networks and to analyze and quantify the relationships between logistics outsourcing, costs and 
performances. Academy and practice greatly meet in this work, since the paper is based on an in-depth study 
of a local Italian healthcare network. The data were collected using interviews, documentation and 
observations among hospital pharmacies, wards and public information available on the web. A system 
dynamic simulation followed by a sensitivity analysis is used to investigate the impact of changing key 
variables as well as logistic provider quotations. While there are numerous studies on logistics outsourcing 
within many industries, literature is scarce when it comes to the healthcare sector, probably due to the great 
changes this sector has faced lately: thus, the paper quantitative findings should be seen as a first attempt in 
assisting make or buy decision process toward a sustainable healthcare sector development. 
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1. Introduction 

“The health sector is characterized on the one hand by its 
considerable potential for growth, innovation and dynamism, and on 
the other by the challenges it faces in terms of financial and social 
sustainability and efficiency of the health care systems due, among 
other things, to ageing of the population and to medical advances.” 
(EU’s Second Health Programme 2008-2013). 

The EU’s Second Health Programme 2008-2013 has 
recently stressed the urgent need to increase the 
sustainability of public health systems in the face of 
important challenges: 

1. Demographic changes. The Statistical Office of the 
European Communities (Eurostat), estimates that by 
2060, 30% of the population of the 27 EU countries will 
be over 65: this means that the ratio of productive 
individuals to retired people would be of 2:1, versus the 
current ratio of 4:1. At the same time, healthcare expenses 
increase exponentially as individuals grow older. 

2. Inefficient and redundant processes (often “law-
oriented”). Many scientific contributions have 
demonstrated how most excess costs within the healthcare 
supply chain are a result of inefficient and redundant 
processes (e. g. Brennan, 1998; Dembińska-Cyran 2005; 
Chandra, 2008; Azzi et al., 2010b). In Italy, approximately 
300 milion euros spent each year for materials inventory 
management are reported (Assologistica Conference, 
2009). Likewise, McKone-Sweet et al. (2005) account total 
supply chain costs to be as much as 40% of a typical 

hospital's operating budget. Thus, in order to achieve 
improved performance, the healthcare supply chain need 
to be deeply re-engineered, improving and integrating 
supply chain management practices, with the purpose to 
achieve substantial savings and better focus on their core: 
the patient care mission. 

3. Patient safety need to be improved through high-
quality and safe processes. Bates et al (1995) revealed that 
about 28% of the Adverse Drug Events (ADEs) are 
preventable and the majority of them occur during drug 
dose prescription (transcription) and administration to 
patient. 

Authors’ interest in sustainable healthcare supply chain 
development started a few years ago, addressing micro-
logistics and macro-logistics research topics. The present 
contribution represents the second phase of a extensive 
research project related to drug distribution network 
design (Azzi at al., 2010b), in accordance with the research 
objectives of the PRIN project entitled: “Modelling, 
simulation and testing of advanced logistic networks for 
drugs management in healthcare”, recently funded by the 
Italian Department of Education (PRINs 2008).  

Many international leading practices are available in 
literature (e.g. Friesen, 2005; OntarioBuys 2007 report; 
Ensenyat, 2008; Rossetti, 2008; Gobbi and Hsuan, 2010) 
to drive the challenge of sustainability in healthcare 
logistics. These experiences demonstrate that the 
implementation of integrated Supply Chain Management 
tools and procedures by public healthcare organizations 



would yield significant savings and better focus on patient 
care. Among other interesting strategies, 3 main leading 
practices dominate recent healthcare development: service 
sharing (such as collaborative purchasing, equipment 
maintenance, warehousing and distribution), logistics 
network centralization and logistics outsourcing, and 
development of advanced ICT infrastructures and IT 
systems integration. 
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Figure 1. Best practices related to healthcare network 
integration and centralization: service sharing, logistics 
centralization and outsourcing, IT systems integration. 

Italy is following the same direction. Recently, Italian 
healthcare organizations have been called to develop 
advanced integrated networks, defined "Area Vasta” 
consortia. The present study focus on Veneto region, 
Italy, where the authors work. Five different Area Vasta 
consortia have been created in Veneto region and five 
logistic hubs are currently under construction with a hub 
and spoke perspective. Each “logistic hub” will be 
responsible for all partners’ logistics activities, aiming to 
reduce public healthcare annual expenditure and increase 
economies of scale. 

Since today, the PRIN research activity performed by the 
Padova Unit has come through 7 main steps, pursuing the 
design of a new and sustainable Healthcare Supply 
Network: (1) cluster of hospitals definition; (2) 
identification of the optimum location for the new 
distribution hub; (3) definition of standard transportation 
routes; (4) healthcare Supply Network virtual modelling; 
(5) dynamic simulation of the model by a logistic point of 
view; (6) identification of all network requirements in 
terms of orders delivered and inventory levels; (7) 
quantification of benefits in the medium/long term. 

To do so, we applied analytical modelling and algorithms, 
coupled with the System Thinking Analysis and 
Simulation which has been largely applied in the 
healthcare sector (e.g. Royston et al., 1999) but never in 
this specific context. 

The purpose of the present work is to explore the current 
state and future expectations concerning the possibility to 
whether self-manage or outsource logistics operations in 
centralized healthcare networks and to analyze and 
quantify the relationships between logistics outsourcing, 
costs and performances. This “make or buy” assessment 

will be performed through the evaluation of three 
different hypothesis: 

1. Logistics Self-Management (LSM); 

2. Partial Logistics Outsourcing (PLO), where logistics 
processes are outsourced but the distribution hub is 
owned by the regional government;  

3. Total Logistics Outsourcing (TLO), when the “Area 
Vasta” totally relays on the 3PL, also when it comes to the 
hub ownership. 

2. Background 

2.1 Literature background 

It is widely demonstrated that, when successful, 3PL 
relationships can give both parties a competitive 
advantage in the marketplace (Tate, 1996) due to turning 
fixed cost into variable, achieving of economies of scale 
and economies of scope, focusing on core competencies 
and capabilities, accessing to know how and fresh ideas 
etc. (e.g. Bask, 2001; Bowersox, 1990; Carter and Yan, 
2007; Vasiliauskas and Jakubauskas, 2007; Yan et al., 
2003). Again, improving managerial incentives (Xiao et al., 
2007) and acquiring tacit knowledge from outsourcing 
partners (Li et al., 2008) are empirically validated as some 
of the motivations to outsource. Azzi et al. (2010a) 
demonstrated how logistics outsourcing is always 
beneficial when it comes to reduce supply chain 
complexity. As well, main drawbacks and risks are 
described: contracts and negotiation costs, increasing 
costs in relationship management, possible loss of internal 
competences, employee resistance and unrealistic 
understanding about the job to be done (e.g. Bowersox, 
1990; Ackerman, 1996; Harland et al., 2005; Tsai et al., 
2008).  

In the same way, Healthcare Logistics and Supply Chain 
Management are receiving high attention at National and 
International levels from both practitioners and academics 
(i.e. Assologistica Conference, 2009). Despite the 
existence of well-documented evidence on the benefits of 
the introduction of supply chain management practices 
regarding significant competitive advantage and cost 
reduction, the healthcare sector has been extremely slow 
to embrace these practices (McKone-Sweet et al., 2005). 
Since the growing pressure on health service providers to 
improve efficiency (Gupta and Denton, 2008), the service 
or indirect activities, as logistics is, become more 
important in order to realize structures or systems 
supporting processes closer to patients with a rational use 
of limited resources. Logistics can have an important role 
in reducing waiting time for patients, granting a rapid 
service and minimizing days of hospitalization. 

First of all, the need of efficient inventory management 
techniques and of accurate supply and storage systems is 
basically recognized from healthcare professionals. Theory 
and practice demonstrates that the implementation and 
utilization of techniques that were originally designed for 
industrial productive firms can achieve great success when 
applied to the healthcare sector (Wagner, 1990; Wilson et 
al., 1992). In the last years, Italian hospitals and healthcare 



centers have implemented innovative inventory systems 
(i.e. Spanò, 1999, Suzzani, 2001, Persona et al., 2008). 
Several studies have been carried out to investigate logistic 
concerns about the Drug Distribution System inside 
healthcare structures to supply the medication prescribed 
for each patient. The drug distribution system includes all 
the processes that occur between the prescription of a 
drug and the administration of that drug to the patient. 
Finally, to minimize the impact of human fallibility in the 
safety critical environment of the healthcare system, it is 
important to design logistic process that addresses the 
positive control of patient safety critical data (CEN, 2000) 
permitting the complete traceability of the whole Supply 
Chain. In order to reach these challenges, logistics 
outsourcing can bring to healthcare sector may intangible 
benefits related to the possibility for hospitals to focus on 
their core mission and to improve logistics efficiency. 
Thus, the present research aims to evaluate this 
opportunity from an economic perspective. The purpose 
is to assess the economic sustainability of recurring to a 
qualified logistics provider. 

2.2 Research background  

In the traditional logistic system, suppliers ship materials 
through intermediate distributors directly to each 
hospital’s pharmacy. The hospital warehouses receive 
pallets, break them into smaller quantities and send the 
required amount to each ward. Large amount of inventory 
is today held in the system (about 49 days of consumption 
in pharmacies and 28 days of consumption in wards). 
Inside wards, the absence of efficient procedures leads to 
a LIFO material consumption policy instead of FIFO 
policy (thus a large amount of out-of-date drugs are still 
present).  To speed up the procurement process, a large 
percentage of materials are requested directly from the 
ward personnel to the supplier by the use of urgent 
requests. The first steps of this research project are 
presented in Azzi et al. (2010b): this study offers a 
pioneering design of an “Healthcare Supply Network 
Model” in order to investigate the growth pattern of new 
centralized healthcare logistic networks and quantify 
consequent benefits on the whole system sustainability. A 
new Italian healthcare supply network is modelled and 
analyzed by a System Dynamics approach. Different 
scenario of such centralized logistic system are simulated 
and finally its whole performance evaluated in term of the 
ability to create a more efficient, lower cost and 
sustainable healthcare system according to environmental, 
social and economic aspects. In the future scenario, a 
centralized network and the presence of a logistic hub will 
permit us to outsource the control of logistics. Figure 2 
schematizes current logistics flows and the ones belonging 
to the future scenario. 

Starting from the system modelled and simulated by Azzi 
et al. (2010b), the purpose of the present paper is to 
evaluate the possibility to outsource the control of every 
logistic activity. 

Simulation outcomes (summarized by Fig. 3) permitted us 
to identify logistic requirements and make assumptions 
about the size and the investment required for the new 
facility, which should be approximately 8000 square 

meters, requiring an initial investment of about 10 million 
euro, assuming to hold the ownership of the hub without 
renting storage space. 
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Figure 2. “Traditional system” VS future scenario 

 

Output data 
Actual 

 (2008 data) 
Future  

(after 2 years)
Difference

prepared orders (picked rows/year) 1,313,344.0 2,351,797.0 +79.1% 

                                   % in transit 20.5% 4.7%  

incoming orders (stored rows/year) 166,161.0 18,161.3 -89.1% 

average inventory level in the hub (days) 49.4 24.9 -49.5% 

average inventory level in the wards (days) 28.0 17.3 -38.2% 

mean inventory value on hand (in €) 17,586,000.0 8,887,046.9 -49.5% 
 

Figure 3. Simulation outcomes (reported in Azzi et al, 
2010b) 

3. Research questions 

The make or buy decision is highly complex and one of 
the most difficult tasks faced by organisations. It requires 
substantial judgement to assess the wide range of existing 
tradeoffs, to recognise all the alternatives available and to 
make a decision which balances both the short- and long-
term needs of an organisation. 

The present study is leaded by the following research 
questions:  

Q1: If we suppose to outsource the control of logistic 
activities to a service provider, what about the economical 
sustainability of the future supply network? 

Q2: What if the logistics provider is also the owner of 
the hub? 

4. Logistics outsourcing assessment 

On the basis of the set of demand scenarios and planning 
assumptions described in Azzi et al. (2010b) the model is 
able to indicate an approximation of the future logistic 
flows required between all the echelons of the Area Vasta 
logistic network in order to totally avoid stock-out risk 
(which means adverse events for patients). 

Doubtless, in  the  supply  chain management  of  
healthcare  organizations,  outsourcing  decisions  have  
specific distinctiveness. The literature review undertaken 



by Guimaraes and Carvalho (2010) identifies some 
important drivers to outsourcing, besides cost reduction. 
In fact, international best practices demonstrate how 
often, outsourcing of non-clinical services, drives to risk 
mitigation, a more flexible response to changes without 
the exposition of internal resources, the possibility to 
access better equipment, staff reduction and focus on 
critical activities and core competences, more related to 
clinical services. In particular, it is important to consider 
the increased opportunity for healthcare professionals to 
focus on patient care, seamless movements of 
information, reduction in out-of-date drugs inventories 
together with the consequent reduction in Adverse Drugs 
Events and increased available floor space for new bed 
places.  

Azzi et al. (2010b) suggested a challenging future logistic 
network requiring careful planning and cost control 
especially due to the arising logistics competences and 
requirements related to centralization (relevant increment 
in picking rows per year from the hub to the wards). This 
motivates the need for focused research: the aim of the 
present section is to approach the problem from an 
economic point of view, comparing the three different 
hypothesis previously described. 

Data about hypothesis #1 (LSM) are already known: they 
were collected using international leading practices, 
supported by interviews, documentation and observations 
among hospital pharmacies, wards and public information 
available on the web. Thus, hypothesis of PLO and TLO 
are evaluated and compared with the LSM strategy. To do 
so, a sensitivity analysis is carried on, investigating the 
impact of different logistics provider quotations 
concerning the most important cost drivers. The range of 
variation was established thanks to a collaboration with a 
manager of an important logistics provider, leader in its 
sector.  

4.2 Partial Logistics Outsourcing 

Hypothesis #2 is here evaluated. PLO implies a costing 
according to the number of order lines, since 3PL charge 
customers according to this variable. Order lines are called 
“input rows” when are related to material coming from 
supplier and entering the hub; they are called “output 
rows”, when they are leaving the hub to be sent to wards. 
“Input raw” quotation ranges from 0.8 € to 1.8 € and 
“output raw” quotation ranges from 1.8 € to 3.2 €.  

Under this hypothesis, the hub ownership (by the regional 
government) is assumed. In particular, it is assumed to pay 
back the building investment in 10 years (by a leasing 
contract). Thus, is compared with a self management 
strategy, the forecasted annual saving of the centralized 
healthcare supply network of Verona in the first 10 years 
is positive just until the output row is quoted equal or less 
then 1.60 €.  

Thus, settling the output row quotation around 1 € (which 
corresponds to the most likely estimate), the annual saving 
adjusts around 1470 k€ for the first 10 years and around 
1,340 k€ later than that. This means an eventual 
percentage saving ranging from +31% to –9% according 
to quotation increments, if compared with SLM. Thus, 

once the hub infrastructures are amortized, the break-even 
point settles aruond 1.50-1.60 € per output row.  
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Figure 4. Area Vasta annual logistic cost and forecasted 

savings under the hp of PLO (compared with self 
management): sensitivity analysis according to variations 

of €/output row. 

Variation of input row quotation has a far less impact on 
the economic sustainability of the system. This is due to 
the rationalization and decresing number of order lines 
related to drugs and materials supplied to the hub if 
compered to the great number of order lines relatated to 
the traditional configurations, where drugs and 
paramedical materials are delivered to each hospital 
pharmacy. Fig. 5 summarizes saving results, assuming a 
fixed output row quotation of about 1€/order line, which 
seems the most realistic value according to the estimation 
of an important logistics provider: savings ranges from 
22.8% to 22.4% starting from the 11th year. 
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Figure 5. Area Vasta annual logistic cost and forecasted 

savings under the hp of PLO (compared with self 
management): sensitivity analysis according to variations 

of €/input row. 

4.2 Total Logistics Outsourcing 

Hypothesis #3 is here evaluated, quantifing the economic 
impact of exploiting a distribution hub owned by a 3PL, 
while the storage space is rented by the healthcare local 
agency. The hub storage space renting is charged 
according to a variation between 36 to 60 € per square 
meter. Order line quotations are assumed to be fixed and 
equal to 1 €/output row and 2 €/input row, according to 
the partial results obtained in the previous paragraph.  

Under the hypothesis of TLO, standard costs are costant 
since annual building ammortization charge is no longer 
considered. Of course, cost for storage space renting 
effects savings, especially after the 11th year, when 
pursuing  other strategies would mean to not  have any 
more expenditure but rather some space maintenance and 
management costs. 

Thus, savings during the first 10 years varies between a 
minimum of 2280 k€ per year to a maximum of about 
2470 k€ per year according to variations in the hub floor 



space cost rate, while savings after the 11th year varies 
from 991 k€ to 1183 k€. 
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Figure 6. Area Vasta annual logistic cost and forecasted 
savings under the hp of TLO (compared with self 

management): sensitivity analysis according to variations 
of €/m2 year. 

Due to better compare PLO with TLO the system was 
analysed considering a variation of output row quotation, 
fastening floor space cost around 40 € per square meters 
(according to the 3PL estimate). Fig. 7 summerizes the 
results. 
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Figure 7. Area Vasta annual logistic cost and forecasted 

savings under the hp of TLO (compared with self 
management): sensitivity analysis according to variations 

of €/output row. 

5. Discussion and conclusion 

Analysing results, it is possible to conclude that the most 
economical strategy for the Area Vasta simulated in this 
research (Verona area) would be related to PLO, since this 
would guarantee the highest saving after annual building 
amortization period is over. Of course, this choice is 
subjected to the possibility to afford the purchase of the 
hub. Table 1 summarizes the results. 

Hp Comparison with 
Annual 

saving (first 
10 years) 

Annual 
saving (after 

10 years) 

LSM 
Traditional configuration: 
self management without 

the hub (Azzi et al., 2010b) 
-20,3% 1,1% 

 LSM - - 

PLO 
Traditional configuration: 
self management without 

the hub (Azzi et al., 2010b) 
4,2% 23,6% 

 LSM 20,4% 22,7% 

TLO 
Traditional configuration: 
self management without 

the hub (Azzi et al., 2010b) 
20,4% 20,4% 

 LSM 33,8% 19,4% 

Table 1. Annual saving (%) related to the 3 different 
hypothesis. 

Since every Area Vasta Consortia within Veneto region 
has similar characteristics (in terms of distances between 

hub and hospitals, order lines to handle, dimension etc), 
this result can be easily generalized to the whole region. 

To achieve a more accurate “make or buy” analysis, also 
intangible benefits and drawbacks related to different 
strategies of logistics outsourcing should be quantitatively 
evaluated. This should be done also taking into account 
the peculiarity of the sector under study and the number 
of consequences related to social aspects and sustainability 
issues. Further research will focus on this issue. 
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