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Abstract: Italian Laundry sector have been interested in latest years by an outstanding industrialization 
process towed by the increase in technology and automation of machineries. This fast growth highlighted the 
spread lack of a proper industrial culture among the laundries in managing the evolution of work organization 
from a traditional conception toward an industrial. Since the evolution started, University established a strong 
cooperation with Italian Industrial Laundry Association (EBLI, the association among Assosistema, the 
Italian industrial association of this sector, and the sector unions) in order to steer in a proper way the 
industrialization of the sector and support laundries in developing the necessary  industrial culture.  

This paper concerns the realization of a Research Project for the definition of a  benchmarking model amid 
Laundries. The project lies in a broader cooperation among EBLI and University through a customized 
performance measurement model and its dissemination program was realized. The elaboration of 
benchmarking is now necessary for each laundry to understand its weak points and strong points so as to 
continue to drive properly the improvement process of the whole sector.  

In the first part of the paper Authors will present briefly the industrial contest and how Benchmarking 
Project is linked with the previous collaboration projects. The second part of the paper will focus on 
benchmarking model definition. The last part of the paper will show the required steps to implement 
benchmarking properly, the main analysis tools to investigate performances of both single laundry and the 
whole sector and the next steps that will be carried out by University and EBLI to ensure industrial culture 
development inside the sector. 
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1._Introduction 

Benchmarking is defined as a Measurement of the quality 
of an organization's performance (in terms of policies, 
products, programs, strategies, etc.) and their comparison 
with standard measurements, or similar measurements of 
its peers. Several objectives and benefits connected with 
benchmarking have been identified in literature (Boxwell, 
1994), (M. Coers, 2002) and they can be briefly 
summarized in three points: Firstly to determine what and 
where improvements are called for, second to analyze 
how other organizations achieve their high performance 
levels, and finally the chance to use this information to 
improve performance. Thus Benchmarking is a process 
that allow to increase companies’ awareness of how much 
there is to learn from other business (Watson, 1993). 
Benchmarking enables companies to identify the highest 
standards of excellence and processes and implement 
necessary improvements to match or exceed these 
standards (Simatupang, 2004).  Usually Multinational 
companies carry out internal benchmark (among different 
countries, factories, functions, stores, etc.) to identify their 
strength points and standardize them within the whole 
organization. Key requirements to carry out a proper 

benchmarking lies not only on the number of involved 
actors (necessary to obtain meaningful information), or in 
the willingness of these actors to share data, but also in 
their ability to properly design benchmarking and carrying 
it out effectively. Hence  it is vital that companies own 
adequate capacity in term of both quantity and industrial 
culture of the human resources to develop and exploit 
benchmarking benefit. In other market areas, usually 
characterized by small enterprises, despite an higher 
willingness of companies to share their data, to develop 
and carry out a whole benchmarking program is hampered 
by a lack of adequate capacity.  In this context, the role of 
University in supporting specific industrial associations 
may be essential in this sense. 

This paper deals with a Research Project in Italian laundry 
sector. Authors have been involved by the independent 
Bilateral industrial laundries body (EBLI), in order to 
develop a benchmark system for monitoring, controlling 
and improving the performances among all the involved 
industrial laundry plants. This Research Project lies in a 
wider collaboration between University and EBLI and 
Benchmark phase must be analyzed as a result of previous 
Research projects (Figure 1).  
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The collaboration program has the aim to introduce and 
strengthen the industrial culture within the Italian Laudry 
sector. The reason lies on the fact that Laundry Italian 
Industry throughout the last decade, driven by rapid 
growth in the level of automation, has launched a major 
transformation, not yet concluded, to new forms of 
organization, more stable and structured. In fact  this 
sector counts now more than 600 companies with a 
turnover of over EUR 1.8 billion and approximately 
25,000 employees.  In this transition we are witness of a 
gradual change from traditional concept to industrial 
concept of work and organization, where the role  of 
University have been, so far, to orient and support 
Laundries throughout this transition. In a fast growing 
environment the cooperation of University with EBLI, 
rather than single laundries, allows to achieve high level 
results that can be quickly spread to a large number of 
companies. It is the opportunity to promote knowledge as 
an industrial growth method in a very effective way. 

Previous Research projects concerned the definition of a 
Customized Model to measure and improve laundries 
plant performance (Vittorio Cesarotti, 2011) and its 
dissemination. The model focused on  the performance of 
the manufacturing plant, excluding other important 
organizational issues (commercial, transportation systems, 
ecc.) as requested by EBLI. 

 

Figure 1: Research Program and Projects 

The main production factors considered in the models 
are: 

--Machinery: a key resource for the company. Their 
efficient management is crucial in enabling the company 
to process the maximum amount of laundry at a time 
when the system is working, thus containing also the use 
of all other resources; 

--Textiles: The textile processed within an industrial 
laundry is an ownership of the company and its cost is 
always higher. Therefore it is important to efficient 
operation of the laundry both within the establishment 
and among the customer, in order to chase the highest 
financial return from capital invested in it; 

--Human Resources (HR): are probably the most 
important productive resource for the company. Labour 
costs play a key role in the competition. It is therefore 
essential to improve the capabilities of the company in 
managing efficiently the workforce depending on both 
plant installed machineries and required changes in 
production volumes; 

--Utilities: Even the utilities energy consumption in 
laundries sector is a key factor of competition and 
therefore performance indicators set for proper energy 
management is mandatory. 

The same Area of performances have been considered in 
Benchmarking model including also transportation 
productiveness.  

Benchmarking project have been carried out after the first 
dissemination activities and it can be considered as a 
dissemination channel per se. In fact Benchmarking 
results are useful to draw laundries attention to their 
relative performance, increasing their awareness, urging 
improvements where necessary, facilitating widespread of 
best practice and engaging a virtuous competition 
between them.  

Since the model is a new standard for the whole Italian 
laundry sector no data about performance magnitude 
exists.  Thus the aim of Benchmark Project is to provide 
an assessment of the performance of each laundries 
through a mutual comparison as also to provide 
performance information about the laundry-market itself. 

2_Benchmarking Model 

Scope of this paragraph is to highlight all requirements 
that concurred in the definition of benchmarking model 
and its practical appliance. According to requirements the 
roles of actors, theirs interactions and consequent 
information flow is provided. Finally, Authors reviewed 
literature that delineates the defined contest.   

2.1 Definition of the model 

The Benchmarking model was developed with the critic 
requirement to embrace all laundries within EBLI. 
Compliance with this requirement carry in constraints on 
the contents of benchmarking study, due to heterogeneity 
in terms of both industrial culture and technological level 
among laundries. Along these lines Benchmarking Model 
Content results as a trade-off between system requirement 
to include all laundries (despite their differences in 
technology, industrial culture and data available) and the 
resulting constraints to request data generally available (or 
easily obtainable) among all laundries. Previous 
Customized Measurement model showed as Resources 
Productivity is the main driver to analyze performance 
amid laundries, thus Benchmarking measures regards the 
Productivity of the resources too.   

Conceptual design of benchmarking involves the 
definition of KPIs and the related analysis (see par 3). But 
also a functional design was request in order to ensure 
compliance with some critical technical prescription, such 
as: Limitation in benchmarking data accessibility for 
involved actors; Automatic controls in data collection 
process; KPIs computation, etc.  Main requirements are 
briefly summarized in Figure 2. 

Data collection process Requirements 

--Requested data must be grasped by each laundry; 

--To ensure an effective data collection all mistakes must be 
instantaneously checked and corrected; 
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 --Straight after data entry each laundry must receive a short 
report with KPIS computation. 

-KPIS can be provided compared with average and frontier 
performance of other laundries. 

Data Analysis Requirement 

--Each Laundry should be capable to check and complete or 
modify its data when necessary; 

--EBLI must be able to check in each moment which Laundries 
have already completed the data collection process in order to 
overview the whole data collection; 

--EBLI must be able to analyze aggregate data for each KPIS, 
according to Privacy requirements; 

--University must be able to download data of each laundry and 
analyze them in order to identify best practices for all laundries 
(as an aggregate) and improvement advices for each laundry 
specifically. 

Benchmarking Repetition Requirements 

--The system must be re-usable at a given frequency by the 
laundries in order to repeat benchmark; 

--System must be able to provide historical data series for each 
laundry, for each KPIS. 

Figure 2: Benchmarking Requirements 

Authors identified in a Customized Web Tool for 
Benchmarking the solution to comply with all 
requirements. It has been designed in order to ease the 
data acquisition and to maximize Benchmarking benefit. 
Figure 3 represents briefly the information flow among all 
the different involved actors. It represents the logical 
infrastructure necessary to carry out properly 
benchmarking and the main output of each actor involved 
in the process.------------------------------------------------------ 

 

2.2 Benchmarking Literature 

The chosen of a benchmarking methodology rather than 
another is driven by the purpose of the study. The 
benchmarking model was developed analyzing before a 
considerable variety of Benchmarking methodologies 
among those available in literature and that have been 
used to study a whole sector. 

As stated before, the main measure that Authors 
considered along the whole project development was the 
productivity. Benchmarking of productivity metrics have 

been widely studied in different industrial sectors to 
benchmark one each other companies within the same 
sectors. In this sense several issues are already available in 
literature among different industrial sectors: 
Transportation (Theunis F.P.Henning, 2010), Energy  (T. 
Jamasb M. , 2003) (M. N. Lowry, 2009) Electricity (D. 
Saygin, 2011) or Manufacturing (Heshmati, 2003).  Most 
of them refer to the work of  (T. Coelli D. P., 1998), (T. 
Coelli D. P., 2005) that identified a set of tools, 
procedures and methodologies to measure and benchmark 
productivity in industry. 

The aim of benchmarking affect both methodology and 
standards. According to (T. Jamasb M. P., 2001) 
Benchmarking methods are either based on frontier 
performance (best of sample) or on average performance 
depending on the focus of the analysis: 

--Frontier Standards seek to identify the best in a given 
representative sample and Companies are not judged for 
“their success in attaining close to efficiency frontier rather for their 
success in being the frontier itself” (T. Jamasb M. , 2003); 

--On the other side Average Standard allows to assess the 
extent to which firms are inefficient. 

The standards mainly considered in literature to 
benchmark firms in terms of productivity are: Index 
Based Approach, Econometric Approach and DEA (M. 
N. Lowry, 2009). Typical measurements that characterize 
this project are Unit Cost and productivity measures that 
are commonly used within the Index Based Approach, 
that Authors chosen for this Project. 

3_Steps 

The aim of this paragraph is to describe operative steps 
through Authors built and validate benchmarking model. 
It includes definition of KPIs necessary to assess the 
performance of each laundry, Questionnaire development 
in order to ensure data substance among different 
laundries and Analysis Tool identification to deal with 
available data. 

3.1 KPIS definition and Questionnaire development 

Success and effectiveness of benchmarking depends on 
strong and proper definition of KPIs through it will be 
carried out. KPIs must highlight strong and weak points 
for any resource category. KPIs general validity and 
common understanding of requested data among 
laundries, despite of their distinctiveness, must be 
ensured. Furthermore,  in order to ensure effective 
improvement action starting from benchmarking results, 
KPIs meaning and importance must be generally 
acknowledged.  

Since the dissemination phase have been completed (see 
fig. 1), each laundry, along with University collaboration, 
will be in condition to properly analyze benchmarking 
result and to drive internal improvements process. 
Benchmarking results will highlight lacks in resources 
performance for each laundry, giving a measure of 
achievable improvements if a proper industrial 
improvement process will be realized. This should engage 

Indicare attività prevalente Alberghiero Indicare l'attività prevalente tra Ospedaliero, alberghiero o ristorazione. *

G1-3 RICAVI

G1       ricavi da attività di noleggio e lavanderia 4.770.208,00€                 € Non considerare eventuali ricavi derivanti da fissi su dotazione *

G2       % capi solo lavaggio 5%
%

Indicare la percentuale indicativa di capi per i quali si effettua solo lavaggio 

(niente noleggio) *

G3        Ricavi da altre attività a valore aggiunto 17.287,52€                      
€

Indicare gli eventuali ricavi dovuti ad attività differenti da lavaggio e noleggio 

biancheria *

G4-8 PEZZI TOTALI PROCESSATI IN UN ANNO

G4-8 Indicare il numero di pezzi/anno processati in totale per categoria

G4       PICCOLI 5.400.000,00                   Pz/anno Tovaglioli, asciugamani bidet, federe. *

G5       MEDI 2.400.000,00                   Pz/anno Tovagliati. *

G6       GRANDI 1.800.000,00                   Pz/anno Lenzuola, copriletto, sovra piumini. *

G7       SPUGNE 1.700.000,00                   Pz/anno *

G8       SPECIALI 230.000,00                      Pz/anno Tovaglie rotonde, accappatoi, divise. *

SOLO SE NON SI DISPONE DI DATI ATTENDIBILI PER RISPONDERE ALLE PRECEDENTI DOMANDE (G4-G8), lasciare in bianco i campi precedenti ed indicare di seguito la % di ripartizione tra le categorie prendendo come esempio i 5/10 clienti 

più rappresentativi ed il totale annuo di pezzi processati.

Indicare il numero di pezzi annuo processato dalla lavanderia per ogni categoria di prodotto. 

Non indicare in questa voce gli eventuali pezzi che la lavanderia affida a terzi (e quindi non sono processati dai macchinari). 

Esprimere i dati in numero di pezzi, eventualmente anche come stima. Utilizzare i kg solo in assenza di una stima attendibile.
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Figure 3: Benchmarking Information Flow 

 



a virtuous mechanism of growth of industrial culture 
within any proactive laundry (A. Bendell, 1998).  

Although KPIs understanding is guaranteed by previous 
projects and future cooperation, it has been necessary to 
ensure also the availability of data required to carry out 
benchmarking study. Laundries exhibit one each other 
different framework, machineries and culture. Thus data 
pattern and availability change widely from among 
Laundries. In this sense gathered data must be enough 
standard to be available in each laundry, but enough 
considerable to allow benchmarking between laundries in 
terms of critical resource performances. Evidently Data 
availability affects KPIs definition and their spread among 
all Laundries. For this reason, in defining KPIs Authors 
followed this process: 

--At first KPIs have been defined according to the target 
of benchmarking, on the basis of their knowledge of 
Italian Laundry market; 

--Data necessary for each KPI have been reported in a 
questionnaire along with exact definition for each 
requested data; 

--The questionnaire have been shared with a sample of 
laundries, different in terms of size and industrial culture; 

--Feedback of each laundry have been used to refine both 
KPI definition and questionnaire.  

Need for KPIs and questionnaire refinement did not 
affect the target of the research project. In fact neither 
Performance category  nor necessary KPIs have been 
dropped by the benchmarking model. Although some 
change in KPIs formulation have been required. Indeed 
some data were not available among all laundries, in this 
sense KPI definition have been modified in order to 
ensure the computation of the KPI among all the 
laundries. If a data was not generally available, Authors 
tried to obtain the same data through:  approximation 
with other generally available data within a laundry, or 
through composition of elementary data generally 
available itself. For this reason some KPI definition can 
seem convoluted.   

Questionnaire have been developed in order to minimize 
misunderstanding and errors in data gathering phase. For 
each requested data an exhaustive description of which 
factors were included or not have been provided. 
Questionnaire have been divided in five different area: 
General info, Labour, Chemicals, Utilities, Productive 
Capacity, Linel and Transport.  

Figure 4 shows a brief description of defined KPIs. Post 
notes provide details regarding to definition of the specific 
KPI. [All measures are provided within a slot of 1 year]. 

KPIS Numerator Denominator 

Hourly Direct 
Labor Cost 

Direct Labor Cost +  
Temporary Work Cost 

Total Direct 
Labor hours 
worked  + Total 
Temporary Work 
hours worked . 

Hourly  Indirect Labor Cost  Total Indirect 

KPIS Numerator Denominator 

indirect Labor 
cost 

Labor hours 
worked . 

Unit Chemical 
Products Cost 

 Total cost chemical 
Products 

Total Pieces 
processed  (*) 

Unit 
Electricity 
Cost 

 Total cost Electricity Total Pieces 
processed  (*) 

Unit Gas Cost  Total cost Gas Total Pieces 
processed  (*) 

Unit Water 
Cost 

 Total cost Water Total Pieces 
processed  (*) 

Fixed Cost 
Machinery 

 Law Depreciation 
Charge 

Total Pieces 
processed  (*) 

Linen 
Rotation 
Index 

Total Rental Pieces 
billed   

Total Pieces 
supplied to 
Customers(**) 

Linen Service 
Life 

Total Rental Pieces 
billed  

Total Pieces 
replenished   to 
Customers(***) 

Unit 
Transportation 
Cost 

Chauffer cost +  
transportation fee + 
total fuel +___ 
insurance and taxes + 
road tool + maintenance 
+ ---Law depreciation 
charge. 

Total Pieces 
delivered  to 
customers 

Unit 
Transportation 
Cost per 
Customer 
typology 

Unit Transportation 
Cost 

Number of 
Customer: 

--< 20 km; 

--20<Km<100 
km; 

--> 100 km. 

Figure 4: Key Performance Indicator definition 

(*) Processed pieces are different in a laundry. Authors, 
according to EBLI, divides pieces in five different 
categories: Big (e.g. Sheet), Medium (e.g. Tablecloth), 
Little (eg. Napkin), Sponge (e.g. bathrobe) , Special (e.g. 
Hospital Uniform). Resources consumption (Utility, 
productive capacity, etc.) varies among different linen 
category and different Laundries present different 
productive mix. Hence, to benchmark different laundries 
without considering the productive mix can convey to 
wrong results and consideration. Authors introduced a 
variable coefficient that allows to connect different 
resources consumption with the specific mix that each 
laundry process. This allows to enable the comparison 
between different laundries with different mix and 
ensuring benchmarking meaningfulness. 

 (**) Each customer rents a certain amount of linen. This 
quantity represents its linen equipment. Linen Rotation 
Index can be computed considering either linen as 
undifferentiated pieces or repeating the computing for 
each linen category. Furthermore this KPI can be 
computed for different customers (or categories of 
customers) highlighting different behaviour. 



(***) Also Linen Service Life can be computed for 
undifferentiated linen, or considering linen categories and 
for different customer, depending on the focus of the 
analysis. This KPI provides information about the quality 
itself of the linen (a category can last more than other) but 
most importantly about different behaviour of different 
customers. Customers with lower level of this KPI do not 
handle linen in a proper way. 

3.2 Pilot 

Definition of KPIs and questionnaire ended with the 
execution of a Pilot Project. The pilot project involved a 
sample of eleven voluntary laundries. The goal of the pilot 
rather than a first assessment of the laundry market was: 

--The validation of benchmarking model; 

--The creation of a pattern for KPIs analysis. 

Assessment of laundry market will be the target of 
benchmarking itself. 

3.2.1 Validation of benchmarking model 

The involvement of 11 different laundries assure to 
encompass the variety of the industrial sector. It allows 
Authors to validate the benchmarking models according 
to different dimensions, such as comprehension of data 
requested through the questionnaire and data availability 
among the different laundries. Through the analysis of 
KPI magnitude for different laundries Authors identified 
and corrected questionnaire misunderstanding.  

3.2.2 Pattern for KPIs analysis 

Pilot have been carried out not only to check the 
questionnaire understanding. Authors through Pilot 
results defined and verified the pattern for KPIs analysis. 
Authors, through new available data: 

--verify the meaningfulness of benchmarking KPIs; 

--identified tools necessary for a proper benchmarking; 

--Defined the representation that allows to identify weak 
and strength point; 

--Study the relation that connect different KPIs. 

As shown in figure 3 different users access to data. In this 
sense data have to be analyzed and used according to 
different necessities. 

3.2.3 EBLI Analysis 

EBLI is an actor that needs to analyze data in order to 
know the performance of the whole laundry population. 
EBLI expects to understand through the benchmarking a 
set of characteristic of laundry market, such as: 

--Performance distribution for each resource; 

--Weak and strength points among the laundries; 

--Identification of excellence in laundry management 
within the sector; 

--Statistical relation between resources necessary to 
produce and production; 

--Etc. 

All these information will be available through the web 
portal and University report. This information will drive 
EBLI investment for a general improvement of all the 
laundries of the sector in strategy through strategy such as: 

--Identification and standardization of best practices; 

--Technological breakthrough; 

--Sales contract redefine; 

--Etc. 

EBLI must also respect privacy constraints, for this 
reason any statistical information have to be provided in 
terms of distribution. Any information about the punctual 
performances for a given laundry can be provided to 
EBLI unless a laundry is willing to share its data. 

Next graphs of this section shows a typical KPI analysis 
of resources productivity. 

Box Plot (figure 5) provides information about the 
distribution of each KPI among the laundries. A wide 
distribution of performance for a given KPI could mean 
potential improvement for a certain percentage of 
laundries, if best practices are created, shared and applied. 
While if a compact distribution of a KPI occurs it could 
mean either that Laundries are well performing, or that 
Laundries can all improve that KPI. Latest case requests 
usually a technological breakthrough or a lobby action 
trying to reduce the resources cost.  

Figure 5: Electricity Cost Box Plot 

Plot (figure 6) of unitary costs allow to properly analyze 
each KPI in relation to other parameters as also to 
understand if economies of scale exist.   

 Figure 6: Plot of €cent/Kwh per year 



For example an excessive unitary yearly cost of electricity 
(€cent/piece) in a given laundry, as highlighted in figure 5 
and figure 6, it can be related to an inopportune cost of 
energy [€per Kwh] (figure 7) or (and) to excessive yearly 
consumption of Kwh in relation to the production 
volume [Kwh per piece] (figure 8). This kind of analysis 
allows to address properly initiative for improvement. 

Figure 7: Regression of €cent/Kwh per year 

Figure 8: Regression of Kwh per year/volume 

Representation like these allows also  to  plot frontier 
performance providing a range of possible expected 
improvements. 

3.2.4 Analysis for each Laundry 

Each Laundry can access its KPIs and evaluate its position 
compared to other. Its position can be evaluated with 
Laundry performance average, with best in class, or with 
the whole population for example through a box-plot, an 
histogram or radar representation. Since improvements 
typology that can be done by a single laundry are different 
by those that can be done by EBLI data elaboration are 
different. Each laundry must be aware of its performance 
along the different KPIs compared to other laundries. 
Awareness of internal performance related to those of the 
market is one of the result of the project. This should spur 
each laundries to start internal improvement. 

4 Next Steps 

Benchmarking model have been tested and validated. 
Once web tool will be available the data collection will 
start. Data will be used to carry out the benchmarking 
model with all laundries data. 

 

Next steps encompass: 

--The analysis of the Italian Laundry Market with the 
identification of weak and strength points of the whole 
sector and consequent identification of a shared strategy 
with EBLI to drive the industrial growth of the whole 
sector; 

--The cooperation of University with specific laundry to 
define and implement a specific improvement strategy; 

--Repetition of Benchmarking at a given frequency in 
order to analyze the effectiveness of improvement actions; 

University will constitute a centre of expertise and applied 
research on the laundry sector. All these activities aim to 
improve the industrial culture of the Italian companies of 
laundry sector by transferring all the knowledge deriving 
from other industrial sector. 
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