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ABSTRACT 

This article aims at giving a contribution to the issue of the determinants of economies of scale in large businesses. Af- 
ter the economies of scale definition, the study identifies and analyzes the economies of cost that, according to most of 
the well-established literature, contribute jointly to originate the phenomenon at stake. Then, the study analyzes the in- 
formation collected through specially created questionnaires from a sample of businesses listed on regulated European 
markets. The aim of the questionnaires is to verify if such companies obtain economies of scale in their productive 
processes and, if so, to identify which of the cost economies previously analyzed are actually achieved. Finally, the arti- 
cle analyzes data and information obtained through the questionnaires and draws some conclusions. Specifically, the 
study tries to overcome a one-way and sole interpretation of the economies of scale phenomenon in favour of distinc- 
tion in economies of scale of II level (“in the strict sense”) and economies of scale of I level (“generic”). 
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1. Introduction 

The size and structure of businesses change over time as 
they try to constantly adjust to the size, nature and char- 
acteristics of the markets they interact with. In order to 
compensate for the “natural selection” processes that in- 
evitably lead to the elimination of marginal individuals, 
that is of those units which are unable to produce a given 
amount of output at minimal absolute costs, and in order 
to survive in the long term, a firm needs to organize its 
operational processes in terms of both technical and eco- 
nomic efficiency, that is, it has to maximize the output of 
factors in the production cycle. In fact, the growth in size 
obtained either by its own force or by merging with other 
firms, is often motivated by the search for scale econo- 
mies. Such economies are by nature a “dynamic” phe- 
nomenon resulting from a process of growth in the firm 
size that continues in time. Consequently, economies of 
scale need to be planned over a long-term time horizon 
(that is a sequence of short periods of time close to each 
other and characterized by a given level of productivity 
and fixed overheads) [1]. 

Scale economies consist of potential reductions of av- 
erage costs associated with higher levels of productivity, 
which is measured by the quantity of output that can be 

produced in the time unit [2]. Or, they may also describe 
the economic advantages that show when higher volumes 
of output are produced with respect to smaller ones and 
that result in cost reduction per unit for that particular 
output, and for the same price of inputs [3]. 

Economies of scale are expressed by the following: 
2c(q) > c(2q), where c(q) is the cost per unit of output 
and c(2q) the cost of double the output. Broadly speaking, 
economies of scale occur when all other things being 
equal, increasing outputs lead to a less than proportional 
increase in overall costs (that is, output costs per unit 
decrease). Or, when increasing production costs in con- 
stant proportion result in a more than proportional output 
[4]. 

In Section 2 of this article, we identify and analyze the 
economies of cost that, according to most of the well- 
established literature, contribute jointly to originate scale 
economies. In Section 3, we analyze the information col- 
lected through specially created questionnaires from a 
sample of businesses listed on regulated European mar- 
kets. The aim of the questionnaires is to verify if such 
companies obtain economies of scale in their productive 
processes and, if so, to identify which of the cost econo- 
mies analyzed in Section 2 of this article are actually 
achieved. In Section 4, we analyze data and information 
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obtained through the questionnaires and draw some con-
clusions. 

2. Origins of Economies of Scale 

a) Full capacity economies [5-7] 
The origins of full capacity economies (also called 

economies of expansion) [8,9] are to be found in the 
higher or lower levels of indivisibility of factors of pro- 
duction, which cannot be acquired on the supplying mar- 
kets in infinitely divisible fractions, either bigger or 
smaller [10,11]. Businesses are very seldom able to tailor 
their productive capacity to the precise and actual level 
of market demand. 

In other words, if a given physical capital is available 
to produce a given output requested by the market, it is 
likely that businesses will not be able to supply the fac- 
tors of production having the exact productive capacity 
asked for. More realistically, the physical capital “avail- 
able” will be smaller (resulting in the under sizing of 
production capacity) or greater (resulting in the over siz- 
ing of production capacity) than the specific market de- 
mand. In the first case, saturation of installed physical 
capital will occur (and consequently product cost per unit 
is minimized, with fixed costs of the structure distributed 
over the highest quantity of output possible), as well as 
impossibility to meet the overall market demand. In the 
second case, under-utilization of the existing production 
capacity will take place and product costs per unit will go 
up accordingly, since fixed costs of the structure are dis- 
tributed on a lesser output than the maximum technical 
level possible. 

Moreover, full capacity economies correspond to the 
efficiency improvements that businesses obtain when, 
given a certain physical capital in a given period of time 
(a short period interval), its use is increased until the 
maximum technical level possible is approached, so that 
fixed costs of the structure are distributed on a higher 
quantity of final goods (with consequent reduction of 
product cost per unit). 

b)  Economies that recycle by-products and manufacturing 
waste [12,13]  

In addition to primary products, that is the target goods 
of the business activity, industrial businesses produce 
by-products and/or waste during most of the manufac- 
turing processes. They are “lost” in economic and com- 
mercial terms during the process itself (as it happens for 
the so called heavy oil residue, obtained from the crack- 
ing of petroleum products). 

The reason for that loss is economic rather than tech- 
nological (such as the use of scarcely efficient production 
plants), since recycling such residues, in order to reuse 
them in the productive process, or to sell them separately, 
normally involves relatively high expenses to modify 
their technical and economic characteristics and make 

them suitable for recycling. In other words, it is not so 
much a matter of developing procedures to recycle pro- 
duction waste, which is technically a relatively easy 
process, but of making such “changes” economically 
convenient or at least affordable for the business. 

When its productive capacity expands, a business is 
able to cover the costs it incurs to recycle and reuse by- 
products (since costs can be distributed on a greater 
number of end products) as well as to save the money 
necessary for their disposal on the one hand, and on the 
other hand to benefit from any income derived from sell- 
ing them. 

c) Economies of massed reserves [14-16] 
Any businesses and industrial businesses in particular 

have to create and keep a certain amount of stock over 
time, both the traditional type, such as spare parts, end 
products etc. and pecuniary reserves to ensure ordinary 
productive activity and reduce the risk of slowing down 
or stopping the activity itself due to the stock out of such 
factors of production. 

In order to build and keep such reserves businesses 
incur in relatively high expenses which are determined 
not only by the relevant acquisition costs but also by the 
opportunity cost, that is the profit that the business could 
have made if the money invested to purchase such re-
serves had been used for more profitable investments. 
Since cost of reserves indirectly affects the product cost 
per unit, it is clear that handling stocks in such a way as 
to minimize their size is a fundamental source of com- 
petitive advantage. 

Since volumes of production and, consequently, the 
business size increases in a less than proportional way, 
costs associated with stocking and maintenance of inputs 
not immediately used in the productive activity increase 
by a less than proportional way. A larger business is able 
in fact to use such reserves in a more economical way 
(the so called increasing stochastic outputs) by improving 
the distribution of the above mentioned technical risks 
and therefore by reducing of the incidence of costs asso-
ciated to such risks-over a higher number of productive 
operations. Since the aim of reserves is to “insure” the 
business against statistically probable events likely to 
undermine proper production activity, the amount of 
such reserves depends partly on the management ability 
to produce forecast plans, but also on the occurrence of a 
set of accidental events (machines break down, strikes 
etc.) that can be forecast only with great approximation. 
Under this perspective, the business management based 
on large productive size is able to activate, according to 
the law of large numbers, a great deal of statistically in- 
dependent events whose opposing variations balance 
each other out and realize a form of “self insurance”. 

For example, let us consider two hospitals of the same 
size that have to keep adequate reserves of blood by law 
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(which is sent to the incinerator after a month of storage). 
Even if each hospital expects to use twenty litres of 
blood a month, it will in fact stock fifty liters to reduce 
the stock out risk. If one of the two hospitals should run 
out of blood, it is highly unlikely that the other hospital 
will find itself in the same situation at the same time. If 
the two hospitals joined their reserves of blood they 
could:  
 Keep the same reserve levels (a hundred liters overall) 

with a risk of stock-out lower that the two hospitals 
considered separately, or 

 Cut the reserves down to, say, eighty litres. The hos- 
pital deriving from the “merger” would have lower 
storage cost than the two hospitals considered sepa- 
rately, with yet the same stock out risk [17,18]. 

d) Economies of product multiple [19-22] 
Any industrial productive process consists of an end-

less series of physical and chemical transformations, in 
which the input (except for the first one) is partly or en- 
tirely determined by the output of the previous phase. 

When in a productive process factors of different na- 
ture characterized by dishomogeneous operating poten- 
tials work together (plants, machines, labour, etc.), it is 
necessary to balance the productive capacities of each 
factor with the rhythm determined by the characteristics 
of the process. To obtain such balance, the level of coop- 
eration among the various factors of production needs to 
be increased, as well as the total output. Small scale pro- 
duction is therefore inefficient when the optimal propor- 
tion in the use of factors of production is not achieved. 
According to the hypothesis of perfect divisibility such 
optimum proportion might be obtained by dividing each 
aggregate in infinitively divisible units; however, such 
division results in the non-existence of cost economies as 
the business size grows, and we may assume that such 
economies are explained by the above mentioned imper-
fect indivisibility [23]. 

In other words, if the firm works in sequences (goods 
undergo a series of modifications following a sequence 
before the final product is obtained), the series of trans- 
formations are generally achieved through factors that 
are dishomogeneous in type and degree of performance. 
Consequently, given the assumption that the balance of a 
production sequence is perfect when all factors employed 
are completely saturated, that is used to their maximum 
productive capacity, equilibrium will have to be attained 
through a flow of ouput equal to the lowest common 
multiple of the productive capacity of each single factor. 
With a volume of production inferior to the lowest com- 
mon multiple, the most productive factors would be un- 
derused in part, whereas the less efficient ones would 
turn into bottlenecks for the production chain. 

e) Economies of large machines [24-27] 
Given the sequence of physical and technical opera-

tions that characterize productive processes, it is evident 
that, for each operation, the factors of production used 
are characterized by specific sizes, surfaces and volumes. 
Whereas the choice of shape and material of the factors 
of production is influenced by cost and technological 
factors, the choice of their size is determined by cost fac- 
tors exclusively. 

The benefits in terms of costs that a business can ob- 
tain by using plants and machines of “big” size in its 
productive processes derive mainly from: 
 Lower acquisition costs and/or manufacturing costs 

compared to smaller factors (the so called “square- 
cube” law). Broadly speaking, costs associated with 
manufacturing of factors of production of larger size 
are inferior in proportion to smaller-sized factors, us-
ing the same technology (for example, the quantity of 
work and materials needed to make a 50 HP engine 
are roughly the same required for a 100 HP engine) 
[28]. Ad adiuvandum, in the case of specific types of 
plants and machines (such as tanks, ships, boilers 
etc.), manufacturing cost increases according to a 
quadratic law, whereas the relative productive capac-
ity increases by a cubic law. In fact, manufacturing 
costs tend to grow in proportion to the surface, 
whereas productive capacity increases with the vol-
ume [29]. In the case of oil pipelines, for example, the 
cost of oil transport is directly proportional to the 
friction between the liquid and the pipe where it flows. 
Since the friction increases with larger surface, the 
costs of transportation increase with the surface of the 
oil pipeline, whereas the quantity of oil that can be 
pumped into the plant depends on the volume of the 
pipeline. Therefore, the average cost of the pipeline 
decreases when the fuel delivery is higher [30]; 

 Lower costs of using the factor and operating costs 
with respect to capital factors of minor size. Resource 
savings include not only lower manufacturing costs 
(as mentioned above) but also the expenses directly 
connected with the use of the same factors: in fact, 
cost for direct and indirect labour, electricity and 
maintenance increase in a less than proportional way 
when the productive size increases (or they remain 
unchanged) [31]; 

 Higher technical and economical output. Higher pro-
ductivity is obtained not only from state of the art 
machinery and plants but also from factors with larger 
size, since the loss of efficiency due to friction loss, 
material waste, heat dispersion etc. is lower [32]. 

f) Economies of technological and managerial changes 
[33-37] 

By increasing the business size, it is possible to change 
the technical features of the productive process and also 
to renovate the overall management organization, due to 
greater division and specialization of work, fragmenta-
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tion and standardization of job tasks and to the level of 
mechanization of production (which is more “capital in- 
tensive”). In other words, the implementation of Smiths’ 
principle of division of labor [38,39] transforms complex 
processes into a sequence of simple operations performed 
with the help of highly specialized factors of production 
(workforce and capitals). Confined to a limited number 
of tasks, each worker develops automatisms and routines, 
acquires “conditioned habits” which lead to high speed 
levels and greater skill on their particular subtask. 

Production cost reduction associated with the transi- 
tion from small scale artisanal production (that is with 
higher variable costs) to mass production is possible only 
if the firm attains a specific size. Smith’s production 
methods would prove uneconomical if the volume of 
output were not sufficient to compensate for the high 
capital lock-ins that such methods involve. Consequently, 
only large businesses can support such elevated costs 
(also because they are distributed on higher production 
volumes) at first, and then enjoy the considerable bene-
fits derived from the minor incidence on the product unit 
of running costs. 

g) Pecuniary economies [40-43] 
These cost economies can be obtained by businesses 

that thanks to their size are in a stronger position on the 
markets of factors of production compared to small and 
medium sized enterprises. In fact they enjoy better trad- 
ing conditions and can purchase goods and services nec- 
essary to the productive cycle at more convenient prices. 
They also have more opportunities and better conditions 
to access the capital market (in terms of costs and guar- 
antees they can offer). 

As for supply economies, it is widely known that, com- 
pared to small and medium sized enterprises, great buy- 
ers are able to control the markets and impose lower 
prices for the acquisition of goods and services. They 
also enjoy better contractual terms. The advantages asso- 
ciated with large productive size are the following: 1) 
real savings on orders and on shipping costs, due to the 
greater quantity purchased (the so called “quantity dis- 
counts”); 2) overall more favorable supply contract and 
better contractual terms, such as improved quality of the 
supplied goods or goods that reflect the needs of the 
business more suitably. 

As for the economies of capital collection, they derive 
from the centralized management of important financial 
flows made possible by the large entrepreneurial size and 
which results in easier access to credit, in lower credit 
costs and greater profits compared to small and me- 
dium-sized enterprises [44]. Such economies can be ex- 
plained not only by the cost of the borrowed capital (that 
is the interest rate) but also by the burdens connected to 
negotiations and to the issuing of financial instruments 
(such as bonds in particular). Such burdens are in fact 
independent from the financial value of the operation. 

Moreover, the burdens decrease as the volumes them-
selves increase, beyond certain limits. In the case of 
payment of the borrowed capital, it is proportional to the 
level of the risk involved in the financing operation. In 
this respect the interest rates applied by banks to loans 
given to large businesses are often inferior (very often 
against higher amount granted) to those applied for the 
small and medium-sized enterprises. Such facilitations 
are motivated by the higher financial strength of a large 
firm, the credibility and the trust of the banks it enjoys 
and, last but not least, the minor rate of bankruptcy com-
pared to the averages in the sector. 

h) Economies of experience/learning [45-48] 
The phenomenon of “experience” factor was firstly 

quantified in 1936, when the commander of an air force 
base observed that the number of hours needed to put an 
airplane together decreased regularly by 10%/15% every 
time aircraft production doubled (the Boston Consulting 
group fixed such at 10% - 25% for various industrial 
sectors in the 1970s) [49]. In the light of such evidence 
and since the phenomenon did not concern labour only 
but also all the various factors of production, the exis-
tence of a Law of experience was posited. According to 
this law the cost per unit of a given product decreases by 
a fixed percentage each time the total cumulative produc-
tion doubles. The cumulative product rather than the 
product relevant to a given period of time is taken into 
account in order to differentiate quantitatively the cost 
advantages deriving from the learning effect and those 
deriving from other effects of scale [50,51]. 

Assuming that the economies of learning concern both 
cost advantages and improvement in the quality and 
quantity of the overall productive process, deriving from 
growing experiences and technical skills at all levels of 
the firm organization chart, the determinants of such 
economies can be described as follows: 
 Better training and organization as well as specializa-

tion of the human component in the productive proc-
ess (involving all levels of the organigram, as said 
before); 

 The labour factor develops automated habits and 
skills by the “sedimentation” of previous experiences; 

 Manual and mechanic work are better balanced and 
the factors of production are more efficiently syn-
chronized through optimization of the plant lay–out 
and of sequences of production, since production 
times and relevant know-how are developed more 
precisely. 

3. Data Collection 

3.1. Methodology 

An appropriate questionnaire has been sent to 140 busi-
nesses (to the investor relations and/or administrative 
offices) quoted on regulated European markets. The sam-
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ple consists of: 
 25 companies listed on the London Stock Exchange; 
 25 companies listed on the Euronext Paris; 
 25 companies listed on the Frankfurter Wertpapier-

borse (Germany); 
 25 companies listed on the Borsa di Milano (Italy); 
 20 companies listed on the Bolsa de Madrid (Spain); 
 20 companies listed on the Beurs van Berlage (The 

Netherlands). 
Companies have been selected from each of the men-

tioned regulated markets on the basis of their highest 
values of capitalization and on the fact that in the period 
2001-2011 their income had increased of at list 50%. 
Insurance companies, financial companies and credit 
institution have not been included in the sample. 

The questions in the questionnaire (which is not in-
cluded) aim to verify if, according to the management of 
each company: 

1) The company realizes productive economies that 
can be defined ‘of scale’ in their productive processes; 

2) Which of the following cost economies businesses 
realize in actual fact (these economies have been ana-
lyzed in detail in Section 2 of the present article): 

a) Full capacity economies; 
b) Economies that recycle by-products and manufac-

turing waste; 
c) Economies of massed reserves; 
d) Economies of product multiple; 
e) Economies of large machines; 
f) Economies of technological and managerial chan- 

ges; 
g) Pecuniary economies; 
h) Economies of experience/learning. 

3.2. Data Collection 

Out of the 140 questionnaires we sent, 23 were returned 
to us. The data that emerge are the following: 

1) As for question one, 23 companies (that is all of the 
companies in the sample) declare that they realize pro-
ductive economies that can be defined as “economies of 
scale” in their productive process; 

2) As for question two: 
a) N. 21 state that they realize full capacity economies; 
b) N. 6 state that they realize economies that recycle 

by-products and manufacturing waste; 
c) N. 9 state that they realize economies of massed re-

serves; 
d) N. 17 state that they realize economies of product 

multiple; 
e) N. 23 state that they realize economies of large ma-

chines; 
f) N. 11 state that they realize economies of techno-

logical and managerial changes; 
g) N. 23 state that they realize pecuniary economies; 

h) N. 14 state that they realize economies of experi-
ence/learning. 

4. Data Analysis and Conclusions 

In the light of the information collected from the ques-
tionnaires, we believe that the variety of cost economies 
that businesses can realize by increasing production 
should not be included in one single category of econo-
mies of scale without any differentiation. 

There is no two-way process between the large size of 
a business (or the fact that it has increased its size) and 
its capacity to realize all those economies that according 
to the traditional theory are altogether considered as 
economies of scale, given that: 
 If a business is able to obtain the above mentioned 

economies of cost, then its size is dimensionally 
“large”. Reduced production cost and growth in size 
are in fact strictly connected since such long term 
quantitative economies cannot exist without a large 
productive size; 

 Conversely, being a dimensionally “large” business, 
or having increased its size is not sufficient in itself to 
guarantee the achievement of the above mentioned 
economies of cost. 

We are therefore convinced that a one-way and sole 
interpretation of the economies of scale phenomenon 
should be abandoned in favour of distinction in econo-
mies of scale of II level (“in the strict sense”) and econ-
omies of scale of I level (“generic”). 

Economies of scale of II level concern the reduction 
per unit cost of production determined by: 

b) Economies that recycle by-products and manufac-
turing waste; 

c) Economies of massed reserves; 
f) Economies of technological and managerial chan- 

ges; 
h) Economies of experience/learning. 
Economies of scale of I level are originated by: 
a) Full capacity economies; 
d) Economies of product multiple; 
e) Economies of large machines; 
g) Pecuniary economies. 
“Generic” economies of scale can be obtained through 

the mere growth in size (independently from the relevant 
ways of implementation) whereas the growth in size is a 
necessary but not sufficient condition to obtain econo-
mies of cost that originate economies of scale “in the 
strict sense”. 

Such assumption is based on the data contained in the 
questionnaires. As a matter of fact the 23 companies an-
alyzed are “large” in size (or have increased their size 
within the period 2001-2011 in any case) and a high per-
centage of them (91%) have realized economies of cost 
associated with economies of scale of I level. Conversely, 
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few companies (43%) have realized economies of cost 
that originate economies of scale of II level, confirming 
that the latter represent the most qualifying advantages, 
though more uncertain to obtain, associated with the 
growth in size of a company. 

In conclusion: 
 If a business is able to enjoy benefits in cost savings 

determined by the presence of economies of scale of 
II level, than it is also “large” in size. There is in fact 
a two-way correspondence between cost reductions 
and the physical size of a business, as such quantita- 
tive economies cannot exist in the long term without 
the necessary space characterized by large size; 

 On the other hand, the fact that a business is pre- 
sumptively “large” or that has undergone a process of 
expansion, is not sufficient in itself to guarantee the 
existence of the above mentioned economies of scale 
of II level. 
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