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ASSOMAC, the National Association of Italian

Footwear, Leathergoods and Tannery Machines

manufacturers, has long been a source of innovation

for the footwear industry as a whole. Supported by strong

domestic and export sales, it rode the crest of a wave through

most of the late 20th century. The millennium has seen

globalisation begin to bite as lower cost Asian economies

have become serious competition to the once seemingly

unassailable Italian footwear industry. It has since re-

appraised both itself and what it can offer the global industry.

ASSOMAC recently released a series of papers stating its

belief that the future lies in advanced technology. The

following highlights some of the key areas raised.  

Technology has been the root of industrial advancement

and shoemaking is no exception. Early machines removed

much human labour, speeded production and improved

product uniformity to turn what had been a craft industry into

one of mass-production. It also reduced unit costs to the

extent that the developed shoemaking countries of Europe

and North America dominated the industry throughout most

of the 20th century. 

But, nothing lasts for ever and low labour costs allied to the

export of western shoemaking technology led to the

phenomenal rise of Asian footwear producers. Nevertheless,

technology remains a key factor for both new and old

companies that wish to survive long term as the cost of labour

even in China is set to rise dramatically. But, what does this

modern technology consist of? The easiest answer is to divide

it into design and production and examine them separately. 

THE PRODUCT LIFE CYCLE 
Shoes are regarded as having a life cycle consisting of three

phases as far as  manufacturers are concerned; design,

manufacture and marketing. There are two more however,

useful life and ultimate disposal. Manufacturers can no longer

afford to ignore either as consumers increasingly question the

quality of products they buy in terms of their own health.

Environmental concerns over the huge quantity of used

footwear that ends up in the landfill sites of developed

countries has also raised questions in regard to

manufacturer’s responsibilities. 

TECHNOLOGY AND DESIGN
At one time, designing a shoe involved drawing a good

three dimensional image and then letting the factory work out

how to make it. While a shoe still starts life as an idea on a

piece of paper or a computer screen, it now also passes

through a complex sequence of interacting functions known

as product engineering before it can ever hope to go into

production. Fortunately, there is a host of new technologies to

support all this.

Despite all the advances made however, initial design

sketches must still be done by hand and then digitised. From

then on, there are CAD systems to cover the creation of just

Experimental production line created for the EUROShoE project.
CREDIT: CNR-ITIA D&MC-LAB, VIGEVANO 
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about every component needed to produce the finished shoe,

even down to details such metal trims and accessories. There

are nevertheless two important aspects to consider.

Integration – if a systems supplier does not have programs

for all the functions you require, it becomes necessary to

purchase from more than one. It is then essential to be able to

exchange data between every program and covering both

suppliers and customers. Standard formats to describe and

transfer data will therefore form an important part of future

generations of shoe CAD systems.

Link to manufacturing – it is increasingly essential to be

able to transfer data from the design phase to NC machines

used in production. Seamless integration has the potential to

create substantial savings in the time needed to take a

finished product to market. This again calls for a common

standard in CAD/CAM and ASSOMAC is spearheading

strategic action in this area aimed at developing one that can

be universally adopted. 

One other vital aspect of the design phase is to accurately

establish the true cost of materials, labour and overheads.

This involves gathering, collating and regularly updating data

from a variety of sources, some CAD and others either ERP

systems or external. Product Data Management (PDM)

programs offering specific solutions for footwear are

becoming increasingly available and will continue to develop

in the future. 

TECHNOLOGY AND PRODUCTION
This is a complex subject due to the sheer number of ways

that different factories make their shoes. It is therefore easier

to concentrate on the most relevant recent developments and

possible evolutionary trends in the future. The overall process

of making a shoe falls into three distinct steps, cutting,

stitching and making. A further factor that affects not only

these three but also the overall operation of the factory is that

of the conveyors, elevators and attendant software that

transport and deliver components at every stage of

manufacture.

Dieless cutting systems are accepted almost everywhere as

the essential cutting technology for both large and small

volume output. While refinement continues, they are now

mature technology. Stitching remains the most delicate and

complex step in shoe making and, in the absence of any

fundamental technological advances to replace skilled labour,

manufacturers in high cost countries have been forced to

source closed uppers from lower cost producers elsewhere.

While some operations can now be completed with computer

assistance, this remains a difficult area in which to make

fundamental changes. 

Making is somewhat different and there are two

technological paths that can be followed. One is dedicated NC

controlled machines and the other is robots. The former

comprises the fully electronic machinery that is now available

to perform the most important operations in the making

process such as toe, heel and side lasting, bottom pounding,

roughing, and upper and sole cementing. A huge range is

available with lasting machines in particular capable of a

degree of accuracy, flexibility and high output scarcely

imaginable only a few years ago.

Industrial robots have been used for a number of years in

footwear factories, particularly in the production of injection

moulded soles where almost totally automation is possible.

They have also proved highly effective for roughing and

cementing the bottom and the sides of the lasted shoe where

their accuracy and uniformity pays real dividends. They are

ideal for other repetitive operations as well as merely

transferring shoes from one work station to the next. It is

doubtful if they can ever replace dedicated NC machines but

may well complement them in specific operations or serve as

intelligent operators.

Integrated CAD design programs continue to develop. CREDIT: TORIELLI S.P.A.
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TECHNOLOGY AND MODERNISATION
Technology is a powerful modernising factor in

shoemaking. Making shoes is an old business, with traditional

rules and vices that many companies with tried and tested

methods are often unwilling to abandon. Technology

however, offers them the chance to up-date machinery and

become more efficient by improving output from an existing

work force. It also encourages further improvements in terms

of a cleaner, safer and more attractive working environment. 

Shoemaking can become like car manufacture with more

supervisors and less people performing repetitive tasks. In

short, the factory changes from an old fashioned assembly

line to a modern automated plant where human skill is

maximised. Furthermore, when one or more new machines

or systems are introduced–think only of the change of

mindset that occurred with the move from manual to digital

design–the company often also takes the opportunity to

reorganize production generally and so make a step change

in its development. 

TECHNOLOGY AND QUALITY
Product quality is the result of a complex equation covering

raw materials and components, workforce skills, factory

conditions, management, organization and planning.

Technology brings a higher level of control to all of this and a

consistency of performance that people seldom achieve on

their own. While automatic machines do not always produce

better work than human operators, they are far more

consistent. Once programmed, their performance is always

the same and much more easily controlled. Even the most

skilled human operator has a bad day. Automated machines

don’t and achieve far greater consistency in regard to quality. 

Information technology also helps companies to perform

better. Besides obvious applications such as design, IT can

exchange information and technical data quickly and

accurately with both suppliers and customers, as well as plan

and manage virtually every area of activity. It also provides an

unprecedented level of management control by giving early

warning signals of late deliveries, machine malfunctions or

any of the myriad things that can go wrong in a

manufacturing enterprise. Early warning on any one of these

enables corrective action to be quickly taken and the

company’s performance and good name protected.

TECHNOLOGY AND THE FUTURE
What can we look forward to from tomorrow’s footwear

design and manufacturing technology? One thing is CAD

systems where key factors will be stronger ‘integration’

between different functions and a ‘knowledge base’ where

the system will be able take a design and process it more or

less by itself. New materials are being developed that can be

made to change their shape and properties so that function

and characteristics of the shoe change with them. Other

technologies under investigation include reducing

production bottlenecks such as the way upper sections are

joined together or the way lasts are used.  None of these will

be easy to resolve.

Research is also focusing on what shoes will be like ten

years from now. Will they remain low tech protection for the

foot while at the same time being stylish enough to satisfy a

demanding customer? Or, will they evolve into a complex and

high tech piece of equipment that enhances the physical

performance of the wearer and can be linked to electronic

devices as being tried by Nike and Apple with the IPOD

system. Whatever happens, technology will have an ever

increasing role in one form or another and the future for the

footwear industry promises to be both interesting as well as

challenging.

Full details of the papers on which this article is based can be
obtained direct from ASSOMAC.
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Automatic pulling and lasting machines combine flexibility with
high quality and output. CREDIT: MOLINA E BIANCHI S.P.A

Cutting tables can perform all cutting requirements.
CREDIT: TORIELLI S.P.A.
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