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Abstract: Supply chains are highly dependent upon energy that is generated by fossil fuels, but only recently 
researchers focused on how demand levels of energy in supply chains depend on supply chain strategies and 
structures (e.g. time-based strategies, global sourcing arrangements etc.) as “generative mechanisms” that 
influence this demand. Compatibility of global and green supply chain management appears especially critical 
and trade-offs between economic performance (costs, service levels, sales), energy efficiency, environmental 
performance are often discussed. This paper presents a quantitative, longitudinal analysis of energy 
performance indicators and inbound logistics strategy of a company  which, in the last few years, reached a 
“bigger”, global sourcing area achieving “better” productivity and sales performances and at the same time 
using “less” primary energy for transport. Reducing frequency of deliveries and making up for “slower” 
deliveries from farthest suppliers with higher inventories appears a means to improve both economic and 
energy efficiency performances in supply chains under present economic conditions.         
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1. Introduction  

In the last decade, sustainability has become a catchword 
in media and in research, also as far as supply chains are 
concerned: indeed, the number of papers dealing with 
green supply chain management (GSCM) has been rapidly 
growing in the last five years. Nevertheless, many 
questions remain unexplored. In particular: 

− While energy is of the utmost importance in logistics 
and supply chains are highly dependent upon energy 
that is generated by fossil fuels, it has not received 
much attention in business and management 
(Halldòrson and Kovacs, 2010).  

− Energy is a focus in transportation science, but the 
fact that transport demand depends on choices made 
in product design, engineering and manufacturing, in 
purchasing and raw material procurement is often 
neglected (Halldòrson and Kovacs, 2010, Kalenoja et 
al., 2011). However, costs and demand levels of energy 
in supply chains are not only associated with the actual 
movement of physical components and how it is 
performed, but especially with supply chain strategies 
and structures (e.g. time-based strategies, global 
sourcing arrangements etc.) as “generative 
mechanisms” that influence this demand. 

− In spite of much green communication and posturing, 
decision making remains traditional economic, and 
does not yet include social or environmental as much.  
Consequently, traditional economic trade-offs such as 
the transport/inventory trade-off do still apply, and, 
even though the equilibrium might change with 
changes in fuel prices and credit, existing theories 

explain phenomena quite well. The issue is rather, 
which economic conditions would change equilibrium 
in such a manner, that exploitation of the environment 
and of non renewable energy sources is permanently 
reduced, and which supply chain strategies could then 
be adopted by firms (Van Hoek, Johnson, 2010).  

A crucial topic which is largely neglected by research is the 
intersection between green, lean and global strategies 
(Mollenkopf et al., 2010). Tradeoffs or mutual benefits 
between separate issues are considered but little is 
reported as to the interaction of the three aspects in the 
practice of multinational firms.  Moreover, Mollenkopf et 
al. (2010) highlight that the study of interactions between 
global and green supply chain management is limited. 
They observe that, while the literature base in GSCM is 
growing rapidly, research focusing on global 
implementation is negligible, and that, although the design 
of global supply chains has a significant impact on the 
natural environment, little research quantifies such impact, 
with the relevant exception of the input-output model 
developed by Albino et al. (2002) that serves as a useful 
tool for global firms to assess the environmental impact of 
production processes in the supply chain.  In general, 
international research on sustainable supply chains tends 
to address localized environmental issues, neglecting a 
global supply chain perspective. Our contribution goes in 
the direction of filling this gap with a case study based 
research. In particular, we seize the opportunity to 
develop a longitudinal case study. According to Cagliano 
et al. (2008), the literature on supply chain management 
and manufacturing strategy has provided few 
contributions that adopt a longitudinal approach. They 
observe that this is no surprise, especially because 
managers change inside companies, so their availability to 



provide information cannot be assured and the research 
interest hardly remain stable throughout time. It is thus 
usually difficult to set up a new edition of a study where 
almost the same items have been already asked in the past. 
In our case, an investigation on the main factory of a 
multinational company manufacturing textile machines 
was presented by one of the authors five years ago 
(Chinese et al., 2007). In the early Nineties, the company 
strategy was grounded on a commitment to outsourcing 
for non key operations and manufacturing activities; at 
that time, subcontracting firms where located in a 
relatively small area, centred around the factory in Friuli 
and Veneto. After year 2000, the company turned to 
subcontractors and suppliers located in Romania and 
China. We performed joint practice oriented research in 
2006 because the company was especially interested in 
analyzing its internal logistics structure and assessing their 
alignment with the novel internationalization strategies. 
We were especially interested in assessing the 
environmental impact of the new external logistic systems 
and collected data in these respects. With this background, 
the company further expanded its sourcing footprint in 
the last six years, encompassing new suppliers from India, 
Poland and Serbia. At the same time, the management 
remained stable and motivated to cooperation. We could 
thus further develop our research in an exploratory 
fashion, in order to gain a longitudinal perspective on the 
variation of energy and environmental impact due to 
further expansion of globalized sourcing and 
manufacturing. 

2. Methodology  

The research methodology includes: 

− A case study description, obtained by gathering 
information through structured visits to the plant, 
informal interviews with the company management 
and the company history (Savio Macchine Tessili, 
2011); 

− Defining energy and environmental performance 
indicators and obtaining standard parameters to 
calculated them by reviewing literature; 

− Collecting and elaborating data in order to calculate 
the indicators defined above; 

− Comparing manufacturing strategies and 
performance indicators as of 2006 and 2012. 

We kept a longitudinal perspective, so visits and informal 
interviews were aimed at describing major changes in the 
company manufacturing strategy between the first and the 
current observation. Furthermore, the measured variables 
and the measurement approach are mostly the same as in 
the first study (Chinese et al., 2007). At that time, most 
case study based investigations on the energy performance 
of supply chains available were focused on the food sector 
(Böge, 1995, Jones, 2002) or on clothes manufacturing 
(Browne et al., 2006), which require relatively simple 
manufacturing processes with few raw materials, so their 
approach was to follow the travel path of each component 
(or ingredient) entering in the process. On the other hand, 

as it usually happens in assembly based manufacturing 
systems, the product of the company we are considering is 
extremely complex, entailing a bill of materials of several 
thousand lines. Our approach was then to fix our 
reference system at the loading area and record daily 
frequency and volumes of delivered or shipped goods, 
which are mainly intermediate parts manufactured or 
assembled by outside contractors. By recording the travels 
of the goods, we could estimate the generated traffic 
associated with the examined manufacturing plant. 
Subsequently, we could calculate fuel and primary energy 
consumption associated with those flows and relate them 
to manufacturing parameters, such as production volumes 
and turnover, calculating some energy efficiency indicators 
as recently proposed by  Kalenoja et al. (2011). While 
evaluating generated traffic is a common practice in 
environmental assessment of production cycles (APAT, 
2006), especially in some industries (e.g. energy and 
bioenergy, see Bonilla and Whittaker, 2009), data 
gathering is obviously a very resource consuming phase. 
That is probably why so little is reported in literature as to 
case studies in manufacturing adopting this approach. 
Generated traffic analysis is mostly performed at industry 
and/or region level using aggregated data, partly because 
statistical data at this level are more easily available 
(APAT, 2006) and perhaps partly because transportation 
planners and researchers usually have a regional rather 
than an organization oriented perspective and the 
approaches and focuses of firms logistics research and of 
transportation research communities started to converge 
only relatively recently, under the pressure of increasing 
economic and environmental impact from growing freight 
transport activities. Thus, planners have started to stress 
the importance of firm-level decisions for transport policy 
(Holl, 2006) and to develop models to capture traffic 
generated from industrial activities and behaviour more 
accurately (Shah, 2010). From the logistics side, Kalenoja 
et al. (2011) highlighted how energy efficiency of supply 
chains can be measured at various levels, not just from  
the widest perspective of product life cycle or  supply 
chain analyses but also with more restricted focuses on 
production plus inbound and/or outbound logistics. They 
also give one of the few examples in literature of energy 
efficiency assessment of logistics in heavy industry 
manufacturing (paper and metal working). Again, 
however, as those are process based industries using few 
raw materials, the structure of their supply chains is 
relatively simple and their analysis is thus performed at 
supply chain level following a travel path approach similar 
to those for food and textile industry case studies in 
literature quoted above. 

3. Application to the case study of concern 

3.1 Description of the case study 

In the considered period the firm underwent a number of 
changes, including a change in its ownership structure. 
Discussions with the company management allowed to 
identify the main transformations involving logistics 
strategy, summarized in table 1. In 2008 a new factory was 
opened in China, with a 100% Italian investment, mainly 
to serve the local market. A similar manufacturing plant 



was planned in India in the same year and is now starting. 
International sourcing was enhanced in terms of number 
of supplying countries, although its contribution as 
percent of incoming volumes is still moderate: it was 
about 5% in 2006, it is now about 10%.  

 2006 2012 

Global 
Sourcing And 
Manufacturing 

Assembly units in 
China. 
International 
sourcing and 
contracting in 
Romania. Monthly 
arrivals of parts 
from China, weekly 
arrivals from 
Romania, JIT 
deliveries from Italy 

Creation of a Chinese 
factory  and a 
manufacturing and 
assembling plant in 
India. International 
sourcing from Poland, 
Serbia and Romania 
with weekly arrivals, 
weekly arrivals also from 
China. 

Plant 
Warehouse 

General Warehouse Dedicated Warehouse 
depending on product 
type Creation of 
"supermarket" store 

Plant Layout Cells and Job shop Shop floor dominance 

Production 
Lead Time 

170 minutes per 
unit 

90 minutes per unit 

Manufactured 
Units 

5300 units/month 12000 units/month 

Quarterly 
Revenue 

30  M€ 39  M€ 

Table 1 Main changes in operations management and 
performance recorded by managers  2006-2012 

Regarding the main production plant, significant 
transformations involved the manufacturing layout, 
production flows management and warehouse structure. 
Until 2006 storage was performed in a single area of the 
plant. Subsequently, three different dedicated warehouses 
were created, i.e. a store for the production flows, 
managed with a super market logic with a daily stock 
turnover; an inbound logistics store having a weekly 
turnover, nearby the load and unload area, dedicated to 
Italian and European goods and a large store with a 
monthly turnover for packaging recycle and for deliveries 
from China and (in future) India. This contributed to 
reduce congestion in load areas, which was perceived as a 
problem at that time. For that purpose, also more rigid 
schedules for deliveries were imposed to local suppliers. 
The layout review has also involved the production area, 
causing a transition from a pure cells organization to a 
hybrid one.  A flow shop system was implemented, 
characterized by ten work stations per line. This decision 
improved production flexibility and reduced layout 
congestion. The new work organization and layout 
structure resulted in enhanced labour productivity and 
shorter production lead times. Production lead time has 
been reduced by about 47%, and the manufacturing of a 
whole machine, which consists of some thousand 
spinning units, takes now about five weeks. Manufactured 
units are now more than redoubled, with the number of 
internal employees remaining basically unchanged. In spite 
of world financial crisis,  demand for textile machinery 
kept growing more or less steadily in the last few years 
driven by BRIC and CIVET countries. The company was 
therefore able to increase its sales. The rise in turnover 
was, however, not proportional to the rise in production, 

which suggest that sale prices had to be cut down. As 
margins in this sector were already tight in 2006, reducing 
production costs through global sourcing and enhanced 
local productivity was a necessary condition for the 
company to remain competitive. 

3.2 Energy and environmental performance indicators 

Kalenoja et al. (2011) observe that energy efficiency in the 
supply chain can be measured in many different ways, for 
example, through specific primary energy consumption 
and specific carbon emissions. In SCM, the emission 
factors and energy efficiency can be proportioned, for 
example, to the amount of material (e.g. measured in tons 
or m3). In the assessment of total energy consumption the 
calorific values of various fuels are converted into 
megajoules (MJ), kilowatt hours (kWh) or tons of oil 
equivalents (TOE). Delivery times, transport speed or 
travelled kilometers can also be used to estimate the 
energy efficiency. In our case, we decided to evaluate 
primary energy consumption associated with inbound and 
outbound transport from and to suppliers alone, 
expressed in terms of tons of oil equivalents. Given that 
sourcing distances are expected to play a major role due to 
internationalization, also total travelled kilometers are 
calculated. Our time horizon is one month, which is 
compatible with the manufacturing lead time of a whole 
machine. Specific values were proportioned to the number 
of elementary units (spinning heads) manufactured and to 
the amount of materials measured in cubic meters. To 
quantify a single indicator for environmental performance, 
we choose to evaluate external costs of transport activities 
as in the previous analysis of this case study (Chinese et al. 
2007), now expressing them in monthly and in specific 
terms. External costs are “burdens that the distribution 
network imposes on society: they are often indirectly 
linked to the transportation activity and can be considered 
as demonstrated expected damages that are not paid for 
by the user” (Ortolani et al., 2011). There are several 
approaches for the calculation of external costs and, 
consequently, a number of different estimates available in 
literature especially as to road freight transport (Ortolani 
et al. 2011). As in our previous investigation, we decided 
to adopt estimates by INFRAS – IWW (2004), not only 
because they are widely used within the European 
community but also because this is one of the few sources 
in literature which also provide values for ship transport. 
A problem with external cost estimates is that, because 
their assessment is extremely resource consuming, they 
are updated very seldom. To some respects, especially to 
enable comparisons of environmental impact over time, 
we could treat them as constant values, but to compare 
them with economic performance indicators (e.g. internal 
fuel costs) we need to take inflation into account. To do 
so, given that the impact pathway methodology adopted 
by INFRAS-IWW is based on the value of life, we use 
wage cost indexes by ISTAT (2012) to update external 
costs as of 2006 and 2012. Both calculations with constant 
and updated values are presented. Parameters used for 
calculation of primary energy consumption and external 
costs are presented in Table 2. 

 



Mode of 
transport 

Light 
Duty 
Vehicle  
Small 
Truck 

Heavy 
Duty 
Vehicle 
Semi-
trailer 

Heavy 
Duty 
Vehicle 
Container 
Truck 

Container 
Ship 

8000 TEU 

Fuel type 
Diesel 
oil 

Diesel 
oil 

Diesel oil Bunker oil 

Fuel cost 2006 
[€/l] 

1.08 1.08 1.08 1.08 

Fuel cost 2012 
[€/l] 

1.67 1.67 1.67 1.67 

Fuel 
consumption 
[l/km] 

0.105 0.408 0.408 170 

Load capacity 
[t] 

3.5 40 40 172800 

Load capacity 
[m3] 

10 90 66 264000 

Primary 
energy 
demand 
[TOE/km] 

9.3⋅10-5 3.6⋅10-4 3.6⋅10-4 1.6⋅10-1 

External 
costs, 2004 
[€/1000 t⋅km] 

250 71.3 71.3 22.5 

Table 2 Energy related parameters and external costs for 
the transportation modes of concern 

3.3 Data collection and elaboration 

The measurement period encompassed six weeks between 
April and May 2012. This span fits well with the 
production lead times by the company and with their 
availability for allowing time consuming observation. It is 
a similar time horizon to that defined in 2006, which was 
then chosen because it allowed to record arrivals from 
almost every supplier (including shipping from China, 
which use to arrive once a month in 2006). For Italian 
suppliers, delivery dates and times were recorded, 
quantities delivered or sent were measured in m3 and 
actual location of suppliers was detected and distances 
were calculated with GoogleEarth and verified with 
logistics providers. The same had been done in 2006. As 
each supplier steadily uses the same transportation mode, 
i.e. light duty vehicles or heavy duty vehicles, two 
corresponding databases were constructed for 
convenience. Databases include 80 suppliers using LDVs 
in 2012 (they were 74 in 2006) and 9 suppliers using 
HDVs (they were 17 in 2006). Based on actual 
observations, reasonable constant average values of 
vehicle capacity (see Table 2) were assumed in order to 
standardize external costs (Ortolani et al., 2011). 
Uncertainty in location of international supplier is higher, 
as they are in some cases spread over wide industrial 
districts. Also sea distances are uncertain and the 
numerous databases available on line provide very 
different estimates. Therefore, we firstly reconstructed the 
travel paths of delivered goods in terms of locations and 
carrier types, as shown in Table 3. Monte Carlo simulation 
with @RISK (Palisade, 2009) was then used to deal with 
uncertainty in road distances by means of triangular 
distributions and also to generalize confidence intervals 
for the delivery profiles measured each week for Italian 
and international suppliers. 

 
Romania Serbia Poland China 

Path 
Cluj  
PN 

Beograd  
PN 

Walbrzych
PN 

Suppliers 
Shanghai 

Transport 
mode 

Road Road Road Road 

Distance [km]: 
Minimum 
Most likely 
Maximum 

1116 
1140 
1249 

705 
728 
977  

943                
952         
1224  

567           
630       
680 

Vehicle 
type 

Semi 
trailer 

Semi 
trailer 

Semi 
trailer 

Container 
Truck 

Load capacity 
(t) 

40 40 40 40 

Load capacity 
[m3] 

90 90 90 64 

Path 

 

Shanghai 
Trieste 

Transport 
mode 

Container 
shipment 

Distance [km] 
Minimum 
Most likely 
Maximum 

15634 
16238 
16734 

Vector 
type 

Post 
Panamax 
Plus ship 
8000 TEU 

Load capacity 
(t) 

172800 

Load capacity 
[m3] 

260000 

Path 
Trieste  
 PN  

Transport 
mode 

Road 

Distance [km] 120 Km 

Vector 
Type 

Container 
truck 

Load capacity 
(t) 

40  

Load capacity 
[m3] 

64  

Table 3 Travel paths and carrier types for international 
deliveries 

4. Results and discussion 

The qualitative, longitudinal observation of manufacturing 
strategies in the case study at hand highlights that the 
company has increased its production levels and its degree 
of international sourcing. Given the outsourcing strategy 
of the firm, we would expect an increase in logistics flows. 
This is indeed confirmed by the elaboration of gathered 
quantitative data. Figure 1 shows the 2006 to 2012 percent 
variation of monthly deliveries (measured in in m3) from 
and to suppliers and subcontractors: increases range from 
80% to 350%. In particular, we observe that the notable 
growth of inbound flows from Romania is not balanced by 
a matching variation in outbound logistics to Romania, but 
rather by expanded outflows to Italian suppliers. This 
hints to that Romanian suppliers were managed more like 



Italian subcontractors six years ago, with parts being sent 
to them for working or remanufacturing, while at present 
they look more like pure suppliers, with remanufacturing 
and subcontracting being mainly performed in Italy. Also 
other European suppliers, not represented in the diagram 
because they did not operate in 2006, are currently 
managed in a similar fashion. Cooperation with them is 
relatively  recent and thus corresponding exchanged 
volumes are hardly comparable with inbound logistics 
from Romania. Remarkable is also the percent increase in 
inbound flows from China, which corresponds in practical 
terms to a switch from monthly to weekly container 
deliveries.        A relevant research question is therefore 
how far did this impressive growth in logistic flows, 
especially from farthest suppliers, amplify transport work, 
primary energy consumption and external costs. 
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Figure 1 Percent variation of monthly logistic flows       
(in m3) between 2006 and 2012 

Actually, this would be the expected outcomes in the 
realm of common knowledge and within a “local sourcing 
discourse”. Looking at figure 2, however, we can observe 
that the variation in performance indicators between 2006 
and 2012, expressed in percent, counters such intuition. In 
fact, while total flows from and to suppliers have 
increased, on average, by 171%, monthly travelled 
kilometres rose by less than 5%, with external costs 
calculated with 2004 coefficients remaining basically 
unchanged and primary energy demand even decreasing 
by a small percentage.   

47.42%

-2.95%

0.03%

14.19%

-34.12%

-56.64%

-55.35%

-49.02%
171.19%

55.83%

4.77%

Total fuel costs [€/month]

Primary energy demand  [TOE/month]

Total external costs, 2004 [€/month]

Total external costs, updated [€/month]

Specific fuel costs [€/unit]

Spec.Primary Energy Demand [TOE/unit]

Specific external costs, 2004 [€/unit]

Specific external costs, updated [€/unit]

Total flows from/to suppliers  [mc/month]

Manufactured units/month

Travelled Km/month

% VARIATION 2012-2006

 

Figure 2 Variation of main indicators between 2006 and 
2012  

We should keep in mind that this energy performance was 
obtained with growing production, which implies that 
variations in specific indicators are even more favourable. 
Substantial decreases are, in fact, recorded for all specific 

indicators. In spite of enhanced globalisation in supply 
and manufacturing, the productivity of energy for logistics 
has thus increased, leading to smaller fuel costs per unit in 
spite of growing energy prices and monthly total fuel 
costs. To better understand the determinants of such 
variation, we can consider the composition of primary 
energy demand in 2006 and 2012, diagrammed in figure 3. 
The overall contribution of inbound and outbound 
logistics from China and new suppliers from Eastern 
Europe in 2012 is similar to the aggregated primary energy 
demand by Italian suppliers using LDV in 2006 and the 
contribution of deliveries from Romania in 2012 was 
almost double than in 2006, but they did not lead to a 
corresponding increase in primary energy demand because 
they were balanced by the reduction in energy demand 
from the Italian side. Does it mean that, paradoxically,  
substituting local (Italian) suppliers with farther (global) 
suppliers results in less energy demand for transport? 
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Figure 3 Contribution of aggregate supply to primary 
energy demand for transport, by country and 

transportation mode 

This is questionable, because we should bear in mind that, 
as shown in figure 1, also volumes exchanged with Italian 
suppliers are larger now than in 2006, so it is not exactly a 
case of mere substitution. Nevertheless, the improvement 
in overall performance seems mainly due to changes in 
transport logistics management from and to Italian  
suppliers. Generally, the main ways to improve energy and 
environmental performances in freight transport are 
changes in transport mode, consolidation, reduction in 
emergency deliveries (Kohn and Brodin, 2008) and 
selection of closer suppliers (Wu and Dunn, 1995). As to 
transport mode, road transport is at present an 
unavoidable choice in our case study, and also carrier 
types did not change: volumes transported with HDV in 
Italy are steadily 30% of total volumes. We can 
hypothesise that the logistics strategy of the firm in 2012 
entails changes in the other main determinants, i.e. that 
volumes per trip of each supplier are higher and frequency 
of deliveries are lower than in 2006 and that in 2012 closer 
suppliers have been preferred. These hypotheses have 
been tested separately for the group of suppliers delivering 
with light duty vehicles. Non parametric statistics (Mann-
Whitney tests) have been used because the distribution of 
examined parameters in the population of concern is far 
from normal (see e.g. Mendenhall and Sincich, 2007). 
Results reported in Table 4 show that changes in logistics 
management between 2006 and 2012 are different for 
LDV and HDV deliveries. For LDV deliveries, the 
reduction in average distances is not statistically 



significant, while reduction in delivery frequency and 
increase in volume per trip are significant, which hints to 
consolidation and reduction of emergency deliveries. 
LDVs are mainly used by the local network of smaller 
suppliers, who are already relatively close to the plant at 
hand. Therefore it is hardly the case for distance 
reduction, but for a change of delivery policy, with less of 
a Just in Time attitude. 

 
Sample 
Statistics 

LDV 
distance 
[km] 

LDV 
frequency 
[trips/ 
month] 

LDV 
volumes 
[m3/ 
trip] 

HDV 
distance 
[km] 

HDV 
frequency 
[trips/ 
month] 

HDV 
volumes 
[m3/ 
trip] 

Hypoth. 2006  
> 
2012 

2006 
> 
2012 

2006    
<  
2012 

2006 
> 
2012 

2006  
> 
2012 

2006  
<  
2012 

Mean 
2006 

107 6.4 19.6 283.40 6.88 7.99 

Mean 
2012 

70 3.50 7.71 162.3 10.33 72.56 

Median 
2006 

31 9.60 2.77 303.00 5.00 3.86 

Median 
2012 

17 7.00 1.36 133.00 8.00 5.85 

Test 
result 

Reject Accept Accept Accept Reject Accept 

p-level 0.15 <0.001 <0.01 <0.05 0.82 <0.01 

Table 4 Differences between transport related features of 
Italian suppliers 2006-2012 

The frequency of HDV deliveries, on the other hand, 
even experienced an increase, although not statistically 
significant, whereas the hypotheses of shorter distances 
and larger volumes per trip could be verified. The idea 
behind this is that especially farthest Italian suppliers 
delivering less frequently were substituted with 
international ones, and so the remaining group of HDV 
deliverers is now a network of closer suppliers, with more 
of a Just-in-Time attitude. Thus, we have found that there 
were significant changes in logistics strategy by the 
company as to Italian  sourcing which enabled improved 
overall energy performance in times of global sourcing. But 
most likely changes in Italy were not the only determinants 
of  energy performance.  
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Figure 4 Specific primary energy demand for transported 
inbound volumes  

Comparing specific primary energy demand per volume 
unit of delivered goods in 2006 and in 2012, as shown in 
Figure 4, we observe that also transport from Romania 
has become more efficient, mainly through better vehicle 

saturation, longer experience and larger exchanged 
volumes over the years. From this we can argue that 
performance indicators for Poland and Serbia will 
probably improve in a similar fashion in the future, 
because the company started sourcing from these 
countries only recently and exchanged volumes are quite 
small. 

4. Conclusions 

When discussing industrial logistics and its impact on the 
environment and the depletion of resources, it is likely to 
end up examining the trade-offs between economic 
performance (in terms of costs, revenues or productivity) 
on one hand and energy and environmental performance 
on the other (Kohn and Brodin, 2008). This study points 
out to the fact that the picture is more complex. 
Globalisation has boosted freight movement all around 
the world, and, from a societal perspective, as it is unlikely 
that environmental sustainability can be attained with 
growing production (Hueting, 2010), so it is unlikely that 
it can be achieved with growing transport. However, at 
company level, while global sourcing usually generates an 
increase in transport work, our research suggests that is 
possible to make strategic changes in the logistics system 
that can simultaneously result in positive outcomes in 
terms of cost, energy and environmental impact. Cause 
effect relationships are hard to demonstrate and even to 
hypothesise: for instance, in our case it is difficult to 
understand whether the rationalisation of deliveries from 
Italy was triggered by global sourcing or by increasing 
transport and energy prices or by both. Considering the 
trade-off between transport costs,  inventory costs and 
lead times, which became especially apparent with rising 
fuel prices and credit costs in the last few years, in the 
longitudinal case study at hand we only recorded data 
about transport indicators and lead times, and both 
displayed relevant improvements. It is likely that 
inventories took the costs. It is also possible that the 
attitude to balance longer lead times with higher 
inventories in managing international suppliers has spread 
to inbound logistics management also at local scale. More 
research, both qualitative and quantitative, is required to 
gain a deeper understanding of these phenomena and of 
their impact on future energy demand of industrial 
systems. Industrial reality is like the superimposition of 
two logistical systems: a system based on geographical 
proximity (reactivity and reliability as sources of 
competitive advantage) and a system based on distance 
(low cost as source of competitive advantage) (Paché, 
2007). Some researchers underline the incompatibilities 
between the two systems in terms of lead time 
(Christopher and Lee, 2004), other wonder whether local 
sourcing is bound to be the next step to global sourcing 
because of growing fuel costs (Haldorsson and Kovacs, 
2010). The longitudinal analysis of this case study suggests  
how logistics strategies can be used to harmonize 
proximal and distant logistical systems in sourcing and 
shows that there are circumstances and ways for 
companies to achieve improvements simultaneously in 
terms of costs and energy performance even when 
pursuing global sourcing strategies. 
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