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'Science finds, irtdustry opplies, man confinns.'
Anon, Chicago World Fair 1 933

'We need methods ancl equipment wltich are chettp enough

so that they are accessible to virtually everyone; suitable for
small-scale productiort; and compatible with man's need for
creativitv, ottt of these three characteristics ís born notu
violence and a relationship of rnan to nature which guar-
antees peftnanence. If one of these three is neglected, thíngs
are bound to go wrong.'

E. F. Schumacher. Smallis Beautiful.197 4

What is meant by industry? In its widest and
more traditional sense, the word industry is
used to cover all forms of economic activity:
primary (farming, fishing, mining and forestry);
secondary (manufacturing and constÍuction);
tertiary (back-up services such as administration,
retailing and transport); and quaternary (hlgh-
technology and information services/knowledge
economy). In this chapter, the use of the term
'industry' has been confined to its narrowest

definition, i.e. manufacturing. Manufacturing
industry includes the processing of raw matenals

(iron ore, timber) and of semi-processed materials

(steel, pulp), together with - where necessarv - tht

assembling of these products (cars, computers).

It needs to be pointed out, however, that while

this definition may be convenient, it does create

several ma jor problems. Not the least of these prob-

lems has been the unprecedented tlansfoÍmation ol

the global economy in the last 20 or so years. This

change has included rapid deindustrialisation and a

growth of the service sector \ /hich has caused some

advanced economies to view'manufacturing' as

almost peripheral compared with their increasing

reliance, until the shockwaves of 200U, on banking

and finance. At pÍesent, only some 27 per cent

of the UK's working population are employed in

manufacturing, a trend that is repeated across most

of the developed market economies. This shift

tlom an industrial to a post-industrial society is

shown in Figure 19.1. In reality, it is also unrealistic

to draw boundaries between'manufacturing' and

'selices'. Not only are the two integrated in realitt

through linkages (page 568 and Figure 19.2), buyer-

suppliel reiations, etc., but many people who are

otficially classitied as working in the manufacturing

sector also have occupations that are service basec

(salespeople, administrators, accountants and
Íinancial advisers as well as those in research and

development) within'manufacturing' sector firms,

It can be argued, with much justification, that it is

conceptually (and empirically) unrealistic to se\,er

manufacturing from services. This distlnction
becomes particularly problematic when discussing,

for example, high-tech developments along the M4

(Places 86, page 566) as, by their nature, many finns

are'information-intensive' and knowledge based

rather than production or materials based; or when

describing the differences between the 'formal'and
'informal' sectors in less economically developed,
less industrialised countlles (page 574). Finally, the

world financial events of 2008 showed countries,
regaldless of their level of economic development,
just how interdependent the process of giobalisa-

tion has made them (page 605).
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Primary industry
raw materials

a farming (dairying)
b mining (iron ore)
c forestÍy (timbeÍ)
d fishing

otheÍ factors affecting
manufacturing industřy

power supplies, capital,
markets, labou r, transport,
government policies

Primary manufacturing
industry

first pÍoce5sin9 sta9e

(creamery, iron and steel,
pulp mills)

Service industry

(transport to marl(ets,
i.e. distribution; retailing,
i.e. selling; garages,

i.e. sales and maintenance;
administration)

these decisions are often taken far away
trom the site of a factory, originally by the
state, now usually by transnationals (multi-
nationals, page.573).

r Many factories now produce a single compo-
nent and therefore are a part of a much larger

organisation which they supply.
t The sites of somc early factories \ /ere chosen

by individual prcference or by chance, i.e. the
founder of a firm just happened to live at, or
to like, a particular location (Unilever at Port
Sunlight and Roulntree at York).
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Industry in 19th-century Blitain was often
located close to raw matelials (ironworks near
ilon ore), sources of power (coalfields) or ports
(to process imports), mainly due to the irnmob-
ility of the raw materials which wele heavy
and costly to move when transport was then
expensive and inefficient. In contrast, today's
industries are rarely ticd to the location of raw

materials and so are described as footloose (see

post-Foldism, page 561)..I-here is now a gÍeater.

efficiencl, in the use of raw rnaterlals; power is

more mobile; transport of raw rnaterials, finished
products and the workforce is more efficient
anci relatively cheaper; components for many
modern, and especially high-tech, industries ale
relatively small in size and light in weight; and
some firms may simply rely on assembling com-
ponent parts made elsewhele. A location close to
markets, labour supply oť othel linked Íirms has

become increasingly important.
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Linkages between

various sections and

types of industry
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'fhe processes which contribute to determine
the location and distribution of industry ale
more complex and dynamic than those affecting
agrlculture. This means that the making of gen-

eralisations becomes less easy and the dangers
of stereotyping increase. Reasons for this com-
plexity include:
I Some locations were chosen before the

lndustrial Revolution and many more during
it. Initial factols favouring a location may no
longel apply today. For example, the original
raw materials may no\ / be exhausted (iron

ore and coal in South Wales - Places 87, page

5 70) or replaced b1' new innovations (cotton
by synthetic fibres) and sources of energy
(water poweI by e1ectťicity).

r NeW locational factol.s whlch \^/eÍe not appli-
cable last century include cheaper and more
efficient tlanspoťt systems, the movement
of energy ln the form of electricity, automa-
tion and new technologies such as email, the
Internet and mobile phones.

I Some inclustries have developed from older
industries and are linked to these former pat-
terns of production even when the modern
product is different (in Japan the Mazda Car
Corporation began as a colk-rnaking and
then a machine-tools firm).

r Before the 20th centuty, industry was usually
tinanced and organised by individual entre-
preneurs who initiated and organised, usually
for a profit, an entelpÍise or business; this
included risk-taking, deciding what goocls

would be produced or services provided, the
sCale of ploduction, and naÍketing' Nowadays

Secondary manufacturing
industry

further processing and/or
assembly of component
parts

(cheese manufacture, cars,

newspapers)
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eaÍly iron indu5try

later iron industry

early steel industry

pre5ent-day steel industÍy

tigure 19.3

Power supply and the location

of iron and steelworks

wooded areas (the Weald, the Forest of Dean)

fast{lowing rivers (River Don, Sheffield)

coalfields (5outh Wales, north-east England)

coastal (PortTalbot)

Industries that still need to be located near
to raur materials are thosc using materials which
are heavy, bulky or perishable; which are low
in value in relation to their weight; or which
lose weight or bulk during the manufacturing
pÍocess' Alfred Weber, whose theory of indus-
trial location is referred to later, introduced the
term material index or MI.

total weight ol raw materials
't" = total weigrrt of finished product

There are three possible outcomes.
1 If the MI is greater than 1, there must be

a weight loss in manufacture. In this case,

the raw material is said to be gross and the
industry shor,rlcl be located near to that law
material, e.g. iron and steel:

l\ /íT _ 6 tonnes raw material
= 6.0

1 tonne finished steel

If the MI is less than 1, there must be a gain in
weight during manufacture. This time
the industry should be located neal to the
market, e.g. brewing:

\ll _ | tonne raw malelial _ 0.,
5 tonnes oeef

3 Where the MI is exactly 1, the raw material
must be pure as it does not lose ol gain weight
during manufacture. This type of inclustry
could therefore be locatecl at the raw matelial,
the market or any intelmediate point.

Industries that lose weight duling manufacture
include food processing (buttel has only one-fifth
the weight of milk, refined sugar is only one-eighth
the weight of the cane), smelting of ores (copper

ore is less than 1 per cent pure copper, iron ore has

a 30-60 per cent iron content; Places 84, page 563)
and forestry (paper has much less mass than trees;

Places 83, page 562). Indr-rstries that gain \ /eight in
manufactule include those adding water (brewing
and cement), and those assembling component
parts (cars, Places 85, page 565; and electlical
goods, Places 86, page 566). In these cases, the end
product is more bulky and expensive to move than
its many smaller constituent parts.

ff*w*rsa*ppřres
Early industry tended to be located neaÍ to

sources of power, w-hich in those days could not

be moved. HoweveL, as newer forms of polver

were intloduced and the means of transpotting

it were made easier and cheaper, this locational

factor became less impoltant (Figute 19.3).

Dr,rring the medieval period, when water was

a plime source of power, mills had to be built

alongside fast-flowing rivers. When steam po\^eI

took over at the beginning of the Industrial
Revolution in Britain, factories had to be built

on or neaÍ to coalfields, as coal was bulky and

expensive to move. When canals and railwavs

were constructed to move coal, new industries

were located along transport routes. t3y the mid"

20th centuly, oil (relatively cheap before the

197.1 Middle East War) was being inoeasingll'
used as it cor,rld be transported easily by tankeL

or pipeline. This began to free industry from

the coalfields and to offer it a wider choice of

location (except for such oil-based industries as

petrochemicals). Today, oil, coal, natural gas,

nuclear and hydro-electric power can all be used

to produce eiectricity to feed the National Gtid.

Electricity, in addition to its cleanliness and

flexibility, has the advantage that it can be ttans-

ferred economically ovet considerable dlstances

either to the long-established industlial areas,

where activity 1s maintained by gec-rgraphical

inertia, or to neni areas of growth.

Fr*acas6x*rť
.lŤanspolt costs \^./ele once a major considera.
tion whcn locating an industry. Webet based

his industrial location theory on the premise

that tlanspoÍt costs were directly related to

distance (compare von Thtinen's assumptions,
page 471). Since then, new forms of transpott
have been introduced, including lorries (for

door-to-door delivery), railways (preferable fot

bulky goods) and air (where speecl is essential).

Meanwhile, transport networks have improved,

with the building of motorways, and methods
of handling goods have become more efficlent
through containerisation. For the average
British firm, transport costs are now only
2-3 per cent of their total expenditure. Con-
sequently, raw materials can be transported
further and finished goods sold in mote distant

markets without any considelable inctease in
costs. The increasing reliance, since the late

1990s, on emails, the Internet and mobile
phones (page 642) has speeded up the transfer
of data, inclucling orders and payments, both
within and between firms - a major factor in the

process of globalisation (page 605).

cnaÍC0aI

waterwheels

c0al

electricity
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a Total UK employment

rjsure 
le:4

IJK employment

data, 2oo7

b Part-time/full-time employment

females

The functioning of the present world depends
upon a range of space-shrinking technologies
that connect fiIms, workers, governments anC
consumers (i.e. commodity chains, page 643).

1'wo important types of space-shrinking
technologies are transport systems, examples
of which are commercial jet ailcraft and con-
tainerisation (page 636), and communication
systems, which include satellite and optic-fibre
technology, the Internet, mobile phones and the
electronic mass media (radio and TV).

'Ioday, the pull of a large market is more
important than the location of rau/ materials and
poweÍ supplies; indeec], it has been suggested

that flexibility and rapid lesponse to changing
market signals are perhaps the most important
determinants of location.

Industries will locate near to malkets if:
I the product becomes more bulky with manu-

facture or there are many linkage industries
involved (the assembling of motor vehicles)

I the product becomes more perishable aftel
processing (bread is more perishable than tlour);

it is sensitive to changing fashion (clothes); or it
has a short life-span (daily newspapers)

r the market is very large (north-eastern states

of the USA, south-east Englancl, or global)
I the rnarket is wealthy
r prestige is important (publishing).

&er&*e;rssxppíy
Laboul varies spatially in its cost, availability and
quality.

In the 19th century, a huge tbrce of semi-

skilled, mainly male, wotkers operated in large-

scale'heavy'industries doing manual iobs in
steelworks, shipyards and textile mills. Today, there

are fewer sen-ri-skilled and more highiy skilled
workers operating in small-scale 'light' industries

which increasingly rely upon machines, computers

and robots. The cost of labou1 especially in EU

countries, can be high, accounting for 10-40 per

cent of total production costs. Three consequences
of this have been the introduction of mechanisa-

tion to reduce human inputs, the exploitation
of female labour, and the use of 'cheap' labour in
deveioping countties.

Tladitionally, labour has been relatively
immobile. Although thele was a drift to the
towns during the Industrial Revolution,
since the First World War British people have
expected respective governments to bring iobs
to them rather than they themselves having to
move for jobs. Certain industries often located
in a specific area or place to take advantage
of local skills (cutlery at Sheffield, electlonics
around Cambridge) but as transport implove-
ments allowed gÍeatel mobility, firms were able
to locate, and theil workforce to travel, more
freely. In emerging economies industries often
locate in large coastal cities where they can
attract large numbers of unskilled workers from
surrounding rural areas (in China, Places 41,

page 363), while in more developed countries
space-shrinking technologies have allowed a

greater number of people, both employees and
self-employed, to work from home.

Similarly, the roles of women and ttade unions
have both changecl. At the turn of the 21st century,

half of Britain's workforce were women (Figure

19 .4a) , with an increasing number either seeking
career jobs ol prepared to work palt-time (Figure

19 .4bi) , even flexi-time, although many still have

to accept a lower salary than males (Figure 19.1c).

The role of trade unions has declined significantly
as their membership numbers have fallen with the

decline of the large 'healy' industries.

ťerpífcÍ
Capital may be in three forms.
1 Working capital (money) which is acquired

from a firm's profits, shareholders or financial
institutions such as banks. Money is mobile
and can be used within and exchanged
between countries. Location is rarely con-
strained by working capital unless money is

to be borrowed from the government which
might direct industry to CeÍtain aÍeas (see

below). In Britain, capital is more readily
availabie in the City of London, where most
of the financial institutions are based.

2 Physical or fixed capital refers to buildings
and equipment. l'his form of capital is not
mobile, i.e. ít \^/as invested for a specific use.

males

c Earnings and hours of work

1!"'lb:
394
;-)t

10.46

Average week|y earnings (í)

Average working week (hour:

lour|y pay (É)

males--
498,a
11.96
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3 Social capital and cultural amenities are

linked to the workforce's out-of-work needs
rather than to the factory or office itself.
Houses, hospita1s, schools, shops and IecÍea-
tional amenities aÍe social capital which may
attract a firm, particularly its management, to
an area.

s* yerstem ga* ť p*áť*ď*s
Government policies attempt to even out dif-
ferences in employment, income levels and
investment. In Britain, this was initially by the
British government; now it is through the EU.
At pfesent, aÍeas can only receive financial aid if
they conform to EU guidelines. Under the latest
guidelines, which came into effect in 2007 , the
proportion of the UK population covered by the
Assisted Areas will be 23.9 peÍ cent (Figure 19'5)
compaled with the previous 30.9 per cent. This
reduction in coverage reflects partly the EU's
objective to reduce areas of state aid amongst
longer-standing members so as to help new,
pooÍel member states, and partly due to the UK,s
own sustained (until 2008) economic success.
As Figure 19.5 shows, the Assisted Areas in the
British Isles can be divided into t\ /o gloups.

r Article 87(3)(a) of the Treaty provides aid to

promote economic development in areas

where the standard of living is abnormallv

low or where there is selious underem'
ployment. These areas, according to the

EU Commission, have a Gross Domestic

Product per capita, measured in purchasing

power parity terms (page 607), of less than

75 per cent of the Community average. This

includes Cornwall and the Isles of Scilly, West

Wales and the Valieys and, until its status is

reviewed rn 2OIO, the Scottish Highlands and

Islands.
r Article 87(3)(c) permlts aid to certain regions

providing that it does not affect the working

of the single market. In this instance, member

states can designate regions that they feel

are disadvantaged within their own country,

subject to a population ceiling set by the EU,

Northern Ireland, together with smaller loca-

tions in England, Scotland and Wales, fit this

category.

ůmrcď
In the 19th century, extensive areas of flat land

were needed for the large factory units. Today,

although modern industry is usually smallet in

terms of land area occupied, it prefers cheapet

land, less congested and cramped sites and

improved accessibility, as aÍe to be found on
greenfield sites on the edges of cities and in
smaller to\ /ns. Now, partly due to pressule fiom

environmental and influential local groups,

attempts are being made to attract new industLll

including service industries, to derelict and under

used brownfield sites (page 441), or to former

industrial premises (page 439), where existing

infrastructures st ill exist.

šsgwrymBgm**mť
The latter part of the 20th century saw an

increasing demand by both managers and
employees to live and work in an attractive envi
ronment. This led to firms moving away from

large urban areas and relocating either in smaller

to\ /ns that have easy access to the country-
side, or on ne\ / science and business parks with

landscaped green areas and ornamental lakes

(Places 86, page 566).

a'-)

š5F
cS nffsq{.š 4,p o<

zl na

:r:i+ 87(3)(a)

87(3)(a) reviewed 2010

B7(3)(c)

For explanation, see text

titule 
le,s

Assisted Areas in

the UK,2007-13
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The term'manufacturing industries' does not refer

to a discrete, bounded, measurable entiý but is
dynamic with profound cultural, social and polit-
ical dimensions. This can be illustrated through the
following brief evolution of industrial geography.

? ****řďeprx ťít**rg #ffpď ť&ď ř}ď#ď$#$"sďť{řř

ďppá"*{trť&
The 1960s was the era of the 'quantitative revolu-
tion' when established deductive theories about
the world (mainly German) were tested to see if
they could be used to accurately pledict spatial
patterns, e.g Von Thúnen,s rural land use (put
forward ín 1826 _ page 471), Weber's industriaL
location (in 1909 - below) and Christaller's central
place (in 1933 - page 407). This approach has
been classically illustrated by the study of Henry
Ford's car industry (hence the term 'Fordism',
Figure 19.13) with its assembly-line organisation.
It has regained some credence since the late 1990s
('McDonaldisation').

t #e$ewrrťo**ysf$sřŤŤ ťř*ťe $#&*s ť& €#ťďsJ

ť#sssj
This examined the role of cognitive information
and personal choice in determining decision-
making and Iocational outcomes. While still
focusing on locational issues and spatial behav-
iour, it concentlated moÍe on detailed suÍVeys
and avoided the mathematical modelling that
dominated the neoclassical approach.

"$ ř*ff*ťe*ď *r*ex*sw3e {mrÉď- $ sF=ss}
Writers such as David Harvey focused less on
the idealised assumptions of rational economic
man and perfect knowledge and more on how
global political and economic forces (capitalism)
shaped the space economy. This saw a shift in
the main focus away from spatial patterns of
industrial location towards structures of social
relations. By 1990, this approach manifested
itself in the post-Fordism debate (Figure 19.13)
at a time when industry \ /as showing greater

flexibility both in production techniques and
between institutions and industrial districts.

s Č*xf ťarr*ď *Č#ft #ďy$řť í* ťer*rwť*p řr*gxs

fp*sé rmrď. ? ss#cj
An even more recent 'cultural turn' has focused
on hitherto neglected dimensions, such as gender
(Places 96, page 608), which has placed a greater

emphasis on the meanings of terms such as pro-
duction, industry and labour.

Space here only pelmits a study of one indus-
trial location model - Weber's - and a comparison
between Fordism and post-Fordism.

Yfuegx16gs *ď &m#axstr*mE B*eatB*m

It has already been seen that'models form an
integral and accepted part of present-day geo-

graphical thinking' (Framewolk 12, page 352).

Models, as in many branches of geography, have

been formulated in an attempt to try to explain,
in a generalised, simplified way, some of the com-
plexities affecting industrial location. The most
commonly quoted is that by Weber (1909) who
based his model on the industrialist who seeks the
lo\ /est-cost location (LCL). Before looking more
closely at this model, it must be remembered that
it is an abstract framework which may be difficult
to observe in the real wor1d, but against which
reality can be tested. It should also be pointed
out that this model has a'tladitional' apploach
to industrial location applicable to a particular
moment in time (history) and that there have,
on other occasions, been alternative theories.

W*ber.k řtŤffi d*& *$ řr'g* *gstrÉx* $el*atEmn"g

Alfred Weber was a German 'spatial economist'
who, in 1909, devised a model to try to explain
and predict the location of industry. Like von
Thůnen before him and Christaller 1ater, Weber
tried to find a sense of order in apparent chaos,
and made assumptions to simplify the real wot'ld
in order to produce his model. These assump-
tions were as follows:
r There \,/as an isolated state with flat relief,

a uniform transport system in all dilections,
a uniform climate, and a uniform cultural,
political and economic system.

r Most of the raw materials \ /ere not evenly dis-
tributed across the plain (this differs from von
Thůnen)' Those that were evenly distributed
(water, clay) he called ubiquitous materials.
As these did not have to be transported, firms
using them could locate as near to the malket
as \,/as possible. Those raw materials that were
not evenly distributed he called localised
materials. He divided these into two types:
gross and pure (page 554).

I The size and location of markets were fixed.
I Transport costs v/ere a function of the mass

(weight) of the raw matelial and the distance
it had to be moved. This was expressed in
tonnes per kilometre (t/km).

I Labour was found in several fixed iocations
on the plain. At each point it was paid the
same rates, had equivalent skills, was immo-
bile and in large supply. Similarly, entrepre-
neurs had equal knowledge, lelated to their
industry, and motivation.

I Pert'ect competition existed over the plain (i.e.

markets and raw materials wete unlimited)

Manufacturingindustries 557



Íjs1re 1 9.6

Least cost locations

dependent on types

of raw material

t:l11e tr,z

Least-cost locations

with one raw material

which meant that no single manufactuIeÍ
could influence prices (i.e. there \,Ias no
monopoly). As revcnue wor-rid therefore be

similar acloss the plain, the best site would be

the one with the minirnal production costs
(i.e. the least-cost location or LCL).

tr*ssf &fg $**sř-c*sť ďoť&*ssřŤ$
Weber producecl two types of locational diagram.
A straight line was sufficient to show examples
where only one of the raw materials was local-
lsed (it coulcl be pure or gloss). Howevet, when
two localised raw materials were involved, he
introduced the idea of the locational triangle.
Figure 19.6 summarises the nine possible varia-
tions based on the type of raw materlal involved.
I One gross localised raw material. As there is

weight loss during manufactule (the mate-
riai index for a gross raw material is more
than 1) then it is cheaper to locate the
factory at the source of the raw mateÍial _

there is no point in paying transport costs
if some of the material will be left as waste
after procluction (f igure 19 .7 a).

2 a One ubiquitous ra\ / material or b one pure
Iocalised raw material gaining weight on man-
ufacture (MI less than .l). 

If the raw matelial
is found all over the plain (ubiquitous) then

1 onegrosslocalisedRM Ml >1

2 one RM gainingWeightoÍone

ubiquitous RM Ml < 1

3 onepurelocalisedRM Ml = 1

4 two ubiquitous RMs (pure or gros)

5 two RMs (one ubiquitous, one pure)

6 two RMs (one ublquitous, one gross)

7 two RMs (both pure)

8 two RMs (one pure, one gross)

9 twoRMs(bothgross)

r (if biq

weight loss)

r (at RM with

greatest weight los)

b RM either ubiquitous or gaining
weight in manufacture: Ml < I
(case 2, Figure 1 9.6)

transport is unnecessary as it is already found

at the market. If a pure material gains mass

on manufacture then lt is cheaper to move Ít

rather than the finished product and so again

the LC]L will be at the maÍket (Figure 19.7b).

One pure localised raw tnaterial. If this
neither gains nor loses weight duling manu-

facture (MI = 1), the LCl, can be either at thc

market, at the location of the Íaur matelial, oI

at any intermediate polnt (Figure 19.7c).

Two ubiquitous (gross or pure) raw materials. As

these are found ever1,"whele, they do not have to

be transported and so the LCL is at the market.

Two raw materials: one ubiquitous and one

pure and localised. The LCL is at the matket

because the ubiquitous tnaterial is alreaclv

there and so only thc pure localised material

has to be transported (Flgure 19.8a). It t'vill bc

cheaper to move one raw material than the

more cumbersome final ptoduct.
Two raw matetials: one ubiquitous and the

other gross and localised. 'l'he ubiquitous
material is available at every location. As thc

gross material loses weight, the LCL could

theoretically be at any intermediate point

between its source and the market. HowevcL,

if the mass of the ploduct is gre ater than that

(could be any site, according

to amount ofweight loss)

r (iía small

weight loss)

r (equal

weight loss)

c RM pure and localised: Ml = 1

(case 3, Figurel9.6)
a RM gross and localised: Ml > I

(case'1, Figure 19.6)

&#Mtr EM tr@
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8

of the localised raw material, the LCL is at the
malket; if it is less, the LCL is at the location
of the raw material; and if it is the same, the
LCL is at the mid-point (Figure 19.8b).
Two raw materials: both localised and pure.
In the unlikely event of the two ra\ / mater-
ials lying to the same side of and in line with
the market, the LCL will be at the market.
If the materials do not conform with this
arrangement but form a triangle with the
market (Figure 19.9), the LCL is at an interme-
diate point near to the malket. This is because
the weight and therefore the transport costs
of the raw material are the same as, or less
than, those of the product.
Two localised raw materials: one pure and one
gross. In this case, the industry will locate at
an intermediate point (Figure 19.10a). The
gleateÍ the loss of weight during production,
the nearer the LCL will be to the source of the
gross material.

WebeÍ! industřiaI tÍiang|e: the concept is í||Ustrated by
three pieces of string, tied at one end by a knot and having
a weight to represent the Weight5 of each oí the raW

materia{s and ofthe frnal product.

@
] tonne ofa puÍe

9 Two raw materials: both localised and gross.
If both raw materials have an equal loss of
weight, the LCL will be equidistant between
these two sources but closer to them than to
the market (Figure 19.10b1). However, if one
raw material loses more mass than the other,
the industly is mole likely to be located closer
to it (Figut e 19 .Íob2).

Weber claimed that four factors affected produc-
tion costs: the cost of raw materials and the cost
of transporting them and the finished product,
together with iabour costs and agglomeration/
deglomeration econornies (page 560).

$pm řá*ď ď*sřrř&*g$'r*xx *ř f r#řšspeá.* ďss*s
As transpoÍt costs lay at the heart of his model,
Weber had to devise a technique that could both
measure and map the spatial differences in these
costs in order to find the LCL. His solution was
to produce a map with t\ /o types of contour-type
lines which he called isotims and isodapanes.
An isotim is a line joining all places with equal
transport costs fol moving either the raw material
(Figure 9.11a) or the product (Figure 9.11b). An
isodapane is a line joining all places with equal
total transport costs, i.e. the sum of the costs of
transporting the raw matelial and the product
(Figure 19.11c).

Figure 19.11a shows the costs of transporting
1 tonne of a raw matelial (R) as concentlic circles.
In this example, it wili cost 5 t/km (tonneikilo-
metres) to transpoÍt the material to the market.
Figure 19.11b Shows, also by concentÍic circles,
the cost of transporting 1 tonne of the finishec
product (P). The total cost of moving the product
from the market to the source of the rau/ material
is again 5 t/km. By superimposing these t\ /o maps
it is possible to show the total transport costs
(Figure 19.11c).

If a factory \ /ere to be built at X (Figure 19.11c),
its transport costs would be 7 t/km (i.e. 2 t/km tbr

moving the raw material plus
5 t/km for the product). A factory
built at Y would have lower trans-
port costs of 6 t/km (4 t/km for the
raw matelial plus 2 t/km for the
product). However, the LCL in this
case may be at the souÍce of the
raw material, the market or any
intermediate point in a straight line
between the t\ /o because all these
points lie on the 5 t/km isodapane.

tigure 19.10

Least (ost locations with two

loralised raw materials, illustrating

Weber's industrial triangle

tigu:e 1e:8

Least-cost lo(ations with

two raw materials, one of

which is ubiquitous

a one ubiquitous + one pure RM
((ase 5, Figure 1 9,6)

U

b one ubiquitous + one gross RM
(Case 6, Figuře 19.6)

Uor or
Bš:€.@É.'+*.-.*-a

U

6- localised raw
L!i!- material

-. ubiouitous raw
- mateíal

E = tu'kut

- leasFcost_ - loaation

E

E

TIRM I
| 
(pure) l

TL*ŘMl
I toro*l

I tonne of
a second
pure faw
malenal

At the mafket, the two
pure |aW mateÍia|s are
manufactured into a

product weighing
2 tonnes. As the final
product is heavier, jt

drags the knot nearer
to the market indlcating
the market to be the
least-cost locatlon.

tigure 19,9

Least-cost locations with two localiled p;;; r,;;
materlals, illustrating Weber's industrial trianqle
(case 7, Figure 19.6)

a one puře RM + one gÍoss
RM (case 8' FiguÍe l 9.6)

b two gross RMs (case 9, Figuře 19'6)

('l) lf both RMs have equal weight loss

IlM= localised raw material i

:

M - market 
I

7 = teast-cost location 
!

LCL will move towards, ./ Íhesourceoftheoross
r materia| ií there is,a very weight than the other(2) lfone RM loses
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a

R1

.lRMl

b

'\ P4
P 5 

t",,

:' ,"-" -:i
, I i lrur]o
i 'i 'PT

P2
P3 \..

M raw material

tr market

r R 1 : isotims for RM (pure)

,.--.- P 1 --..- isotims for finished product

-T6 -- isodapanes (total cost: raw material + product, in tonne/km)

isotims showing transport costs of a řaw material, pure and
localised (tonne/km)

isotims showing transport costs of finished product (tonne/km)

isodapanes showing total transport costs (RM + finished
product) (tonne/km)

Figure 19.12 shows the critical isodapane for

three firms. It would become profitable for all the

firms to locate within the central area formed bv

the overlapping of all three critical isodapanes, It

may be slightly more profitable for firms A and

B, but less profitable for firm C, to locate within

the pulple area. Ho\ /evet, it would not be addr-

tionally profitable for any firm to move if none

of the isodapanes overlapped. Agglomeration
is now considered by many to be probably the

most important single factor in the location of a

firm or industry.

b

c

Figure 19,11

lsotims and isodapanes ř&c *ťs*cťs *ď$xp&**ar ď&$*.s ďBs?ď

#*Fsitsř??#řďsť6*'x ee*e* *smíes
It has been stated that Weber considered that
four factors affected production costs: we have
seen the effects of the costs of raw materials and
tÍanspolt _ let us now look at labour costs and
agglomerat ion economies.
I Labour costs Weber considered the question

of whether any savings made by moving to
an alea of cheaper or moÍe efficient labour
would offset the inclease in transport costs
incurred by moving away from the LCL. He
plotted isodapanes showing the increase
in transport costs resulting from such a

move. He then introduced the idea of the
critical isodapane as being the point at
which savings made by reduced labour costs

equalled the losses brought about by extta
transport costs. If the cheaper labour lay
within the area of the critícal isodapane, it
would be pÍofitable to move away from the
LCL in order to use this labour.

r Agglomeration economies Agglomeration
is when several firms choose the same area
for their location in order to minimise their
costs. This can be achieved by linkages
between firms (where sevelal ioin together to
buy in bulk or to train a specialist wolkforce),
within firms (individual cal component
units) and between firms and supporting
services (banks and the utilities of gas, water
and eiectricity). Deglomeration, in contrast,
is when firms disperse from a site or area, pos-

sibly due to increased land prices or labour
costs or a declinins market.

Firm C

Firms A and B might agglomerate here, but it
. would not be worthwhile for firm C

(beyond its critical isodapane)

Intersection of 3 critical isodapanes
means it would be worth the 3

firms agglomerating in this area

*rátěg*sgtts *$Wď*b*rx í*$**€
The point has already been made with previous

examples and on page 557 that no model is

perfect and all have their cÍitics. Criticisms of

Weber's industrial location model include:

Critical isodapanes
for firms A, B and C

lioule 1s,12

Criti(al isodapanes

and agglomeration

economies
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r It no longer relates to modern conditions -
such as the present extent of government
inteÍvention (grants, aid to Enteryrise Zones),
improvements in and reduced costs of trans-
port, technological advances in processing
raw materials, the development of new
gpes of industry other than those directly
involved in the processing of raw materials, the
increased mobiliý of labour and the increased
complexity of industrial organisation (trans-

nationals instead of single-product firms).
r Each country evolves its own industrial

patterns and may be in different stages of
economic development (pages 604-608).

r There are basic misconceptions in his ori-
ginal assumptions. For example, there are

changes over time and space in demand
and price; there are valiations in tÍanspoÍt
systems; perfect competition is unreal as

markets vary in size and change over a period
of time; and decisions made by industrialists
(who do not all have the same knowledge)
may not always be rational (von Thúnen,s
'economic man', page 47I).

I Weber,s material index was a crude measuÍe

and applicable only to primary processing or to
industries with a very high or very low index.

r Dr L. Crewe (2008) claimed that'traditional
locational theories, such as that of Weber,

are becoming increasingly less significant.
Although labour costs and agglomeration
factors are important in determining the
location of an economic activity, they are

handled far too simplistically in our ever
increasingly complex wolld. Traditional
models often cannot cope with the volatile

global system in which \ /e now live, and in
which technological change is both rapid and
endemic. A whole range of organisational and
institutional forces shape economic change
within a global economy. The reai problem is
the inteÍconnectedness and complexity of the
various processes at \^/ork.'

Prmd*xetňq}m pr&c*ss teehx**&*gies

According to Coe, Kelly and Yeung (2007), there
are three different kinds of industrial system

co-existing in the present global economy
(Figure 19.13). These are:

1 Fordism - where scale economies remain
crucial, e.g. food processing and electronic
components. Traditionally this was associated
with mass production (Henry Ford's 1910s car

factory in Detroit, USA) and today more likely
with sweatshops (Case StudY 21).

2 Post-Fordism - where the chief characteristic
is flexibility which, by allowing the use of
information technology and computerisation
in machines and their operation, gives more
control over the production process. It can be

sub-divided into:
a flexible specialisation, when skilled
workers use flexible machinery to provide
a wider range of product to suit the smaller
volumes of high-value or specialist goods that
they produce, e.g. shoes and jewellery
b flexible production, originating in Japan,
which combines information technolo-
gies with the flexible organisation of either
workers or commodity chains (page 643).

liOure 
19,13

Present-day industrial

systems

Labour force

Tech nology/machines

Supplier relationship

Product (volume, value and variety) Very high volume. Small range/

sinole oroduct. Low value.

Division of labour: a few skilled

organisers/managers. Large number

of semi-/unskilled workers doing

repetitive jobs.

(omplex but single-purpose. Hard

to change product. Machines in a

sequence linked by conveyor belt.

Standardised products.

Armt length. Stocks held in factory

to ensure supply, i.e. Just-in-casel

Highly skilled.

5imple, flexible machines. Non-

standardised products.

cIose ContaCt With CuÍomeÍs and

suppliers.

Low volume. Wide variety. High

varue.

Multi-skilled, flexible workers all

with some responsibility. Work in

teams.

Highly flexible methods. Relatively

easy to change products.

Very close links with suppliers.

No stored ýock' i'e.,ju5t-in-time,

delivery.

Very high volume. Wide range. High

value.
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Forrr diÍlélent types of industry have been selected
as exemplals to try to dcmonsttate how thc impot-
tance of different factors afÍécting the 1ocation of
inclustry have changed thlough time. Their choice
rnay reintbrce the genclalisation, by no means true
ln cvery case, that the more important locational
tactors in the 19th century were physical, while in
modern industly they tend to be human and eco-

nomic. They also show that while Weber's theory
may have had some relevance in accounting for
the location of older indr.istries (lemembeting
that it was put folwarcl in 1909), it has less when
explaining the location of contemporary industry.

The four industries ale:
1 A primary manufacturing industry whele, due

to weight loss, the presence of raw matelials and

cheap hydro-electricity;

and the Gulf of Bothnia
provides an easy export
route. Paper has a higher
value than pulp and it is

convenient and cheaper to

have integrated mills.

Weber's agglomeration
economies, together with

Fordism's mass production
techiniques, seem to

operate with the clustering

of so many mills.

Figure 19,15

Location ofwood pulp

and paper factories in

CentÍaI sweden

W sweden: wood PulP and Pa'er

There are three stages in this industry: the felling

of trees, the processing of wood pulp (primary

processing), and the manufacture of paper
(secondary processing). In Sweden, most pulp and
paper mills (Figure 19.'14) are located at river mouths

on the Gulf of Bothnia (Figure 19.15).Timber is a

gross raw material which loses much of its weight

during processing; it is bulky to transport; and it

requires much water to turn it into pulp.Towns

such as Sundsvall and Kramfors are ideally situated
(Figure 19.15):the natural coniferous forests provide

the timber; the fast-flowing Rivers Ljungan, Indals

and Angerman which initially provided cheap water

transport for the logs are a source ofthe necessary and

soulccs of energy is molc important than the

malket and other economic factors (Irlaces 83).

A seconclary manufacturing industry inl-
tially tied to raw materials and sources of
energy but in which economic and political
factors have become increasingly more
important (Places 84). This is an example of

f oldism with its conveyor belt/assemb11, line

procluction.
A secondaly rnanufacturing industt'y where the

nearncss of a market and laboul sttpply is mote

important than the presence of law rnaterials

and sourccs of energy (Places {35). This illus-

trates llcxible procluction (just-in-time).
Modcrn seconclary (quaternary) tnanufac-
tuling industlies wherc human and economic

factors are the most important (Places 86).

This is an example of flexible specialisation
(a footloose industry).

. Falf |ine: division between o|d íesistant rocks of
.---'- Baltic Shield and younger rocks ofcoastal plain;

wateďaiIs provide hydro-eIectric power (HEP)

!*1 \HEP +

G|aciallakesn*u.,a-"1'.íq con|ierojq|31est,nu]nll, Š. .-'nl
natural reservoirs for ', na,) consrstlng olsp{uce ano plne li' 

t't 
I\

HĚP and water ior the '\ .\'. \.. i l. rqanufacture of pulp .:s'.ď |
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tioure 19.1ó

Location of iron

and steelworks in

England, Scotland

and Wales

W uK:ironandsteel

Although the early iron and later steel industries

were tied to raw materials, modern integrated iron

and steelworks have adopted new locations as the

sources of both ore and energy have changed.

. Before AD 1600 lron-making was origlnally
sited where there were surface outcrops of iron

ore and abundant wood for use as charcoal
(the Weald, the Forest of Dean, Flgure 19.16a).

Locations were at the source of these two raw

materials as they had a high material index,

were bulky and expensive to transport, had

a limited market and could not be moved far

owing to the poor transport system.

o Before AD 1700 Local ores in the Sheffield

area were turned into iron by using fast-flowing
rivers to turn waterwheels as water provided a

cheaper source of energy.

o After AD 1700 In 1709, Abraham Derby

discovered that coke could be used to smelt

lron ore efficiently. At this time, it took B tonnes
of coal and 4 tonnes of ore to produce 'l tonne
of iron, and so new furnaces were located on

coalfields. One of the first areas to develop
was South Wales where bands of iron ore
(blackband ores) were found between seams

ofcoal.The advantages possessed by South

Wales at that time are shown in Figure 19.1 7a.

Later, the industry extended into other British

coalfields. When local ores became exhausted,

the industry continued in the same locations

because of geographical inertia, a pool of local

skilled labour, a local market using iron as a raw

material, improved techniques reducing the

amount of coal needed (2 tonnes per 1 tonne of

final product), improved and cheaper transport

systems (railand canal) which brought
distant mined iron ore, and the beginnings of
agglomeration economies.

r After 1850 Until the 1BBOs, the low ore and

high phosphorus content of depositsfound
in the Jurassic limestone, extending from the

Cleveland Hills to Oxfordshire, had not been

touched. After 1879, the Gilchrist-Thomas
process allowed this ore to be smelted
economlcally. As iron ore now had a higher
material index than coal it was more expensive
to move. As a result, new steelworks were

opened on Teesside, near to the Cleveland
Hills deposits, and at Scunthorpe and Corby,

on the ore fields. However, the major markets

remained on the coalfields.
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Energy/fuel

Natural routes

Site and land

Human and Labour
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(apital

Markets
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Geograph ical

inertia

Economies of

scale

Government

policy

Tech nology

tigure 1 9.1 7

iro*ir,, o,,rin, und '
changing Iocation oí
iron and íeeIworks

Ín 5outh Wales

Figure l9.18

Steel and finishing

works,2O08 :

..i:.,..:.'

i;:::.
i,:.,." ::

r,: integfated plants
(combined steelmaking
ard rolling mills)

other roiling mills

r coating plants

ir wire plants

r tube mills

mined locally in valleys

found within the (oal Measures

older mines closing

had to be imported: Iong way írom

C0aý

found locally

insufficient for cool ing

electricity from National Grid

poor; restricted by narrow valleys

cramped sites; little flat land

still large numbers of semi+killed

w0rKers

n0 rnvestment

difíicu|t to reach Mid|ands and ports

poor; oldJashioned; isolated

not strong enough

worked against the inland sites

Ebbw Vale kept open by government

help

out of date

little now needed; imported

imported from N Africa and N America

found locally

for cooling: coastal sites

electricity from Natlonal Grid using

coal, oil, natural gas, nuclear power

coastal srtes

large areas offormer sand dunes

stil I rela tively la rge numbers but wif a

higher level of skill; fewer due to

high-tech/mechanisation

government and EU incentives

tin plate induýÍy (L|aneIIi) and the

Midland car industry

M4; purpose-built port

tradition of high-quality goods

one large steelworks more economial

than numerous small iron foundrres

having the capital, governments (al]

determine locations and closures and

provide heavy investment

hightechnology: computers, lasen,

etc.

Coal

tI0n 0re

Limestone found locally

Water for power and effluent: local rivers

charcoaI for ear|y smeltlng, later riVeÍ5

to drive machinery; then coal

materiaIs Ioca|; expoÍt routes Via the

valleys

narrow valley floor locations

large quantities of semi*killed labour

local entrepreneurs

r0cal

little needed; some canals; low costs

not applicable

n0t appllcaDle

not applicable

small scale: mainly manual

After 1950 With iron ore still the major raw

material (less than 1 tonne of coal was now
needed to produce I tonne of steel), but with
deposits in the UK largely exhausted, Britain

became increasingly reliant on imported ores.

This meant that new integrated steelworks
were located on coastal sites while those inland

tended to close (Figure 1 9.1 6). Since the 1 950s

three new elements, unforeseen by Weber,

became increasingly important in the location

of new steelworks: government interventlon,
improved technology and reduced transport
costs. lt is a now a government/EU decision

as to where any new steelworks (unlikely in

the present economic climate) will be located,

and which existing works will either close or

remain open; improved technology has seen

a reduction in raw materials consumed and

workers needed;while lower transport costs

have aided both imports of raw materials and

exports of finished goods.

Even so, the industry still uses complex machines

set out in a sequence and linked by a conveyer

belt system. At the PortTalbot works, raw materials

enter one end ofthe factory, pass through several

processing stages, all highly computerised, to

finally emerge, several kilometres away, as a

standardised end oroduct.The steelworks is also

part of a vaIue added chain in a g|obaI industÍy'
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Japan! production of 8.6 million cars in 2006, which
was 20.8 per cent of the world's total, kept it as the
world leader ahead of Germany (5.1 m) and the USA
(5.0 m). This has been achieved despite a lack of
basic raw materials.

Japan has very limited energy resources for,

although it produces hydro-electricity and nuclear
energy, it has to import virtually all its coal, oil and

natural gas requirements. Similarly, most of the iron

ore and coking coal needed to manufacture steel
also has to be imoorted.The result has been the
location of the major steelworks on tidal sites found
around the country's many deep and sheltered
natural harbours. As only 1 7 per cent ofthe country
is flat enough for economic development (for

homes, industry and agriculture), most of the
population also has to live in coastal areas and

around the harbours.The five major conurbations,
linked by modern communications, provide both
the workforce and the large, affluent, local markets
needed for such steel-based oroducts as cars
(Figure 19.1 9). Within these conurbations are

numerous firms engaged in making car component
parts.This agglomeration of firms limits transport
costs and conforms with Weber! conceot that
industries gaining weight through processing
(car assembly) are best located at the market.
As many of the smaller, older and original firms
have amalgamated into large-scale companies,

the extra space required for their factories has

had to come from land reclaimed from the sea

(Figure 19.20).These new locations, despite the
high costs of reclamation, make excellent sites

from which to export finished cars to all parts of
the world.The large local labourforce contains
both skilled and semi-skilled workers who, as well
as being educated and industrious, are very loyal

to their firm.The car industry, which has received
considerable government financial assistance, has

an organisation which centres around teamworking,
worker involvement, total-quality management,
and Just-in-time'production (this is when various
component parts arrive just as they are needed
on the assembly line, thus avoiding the need to
store or to overproduce). The Japanese car industry
has a high level of automation and uses the most
modern technology: it produces three times the
number of cars perworker as does western Europe.
The assembled cars are reliable and universally
acceptable in design which means, together with
the shift from mass production to lean, or flexible,
production, that the.Japanese have gained strong
footholds in world markets.To exoand further
into these markets, the Japanese have either built
overseas assembly plants or have amalgamated
with local comoanies so that more cars can be
produced close to the large urban markets within
western Europe and the USA, e.g. Honda at Swindon,
Nissan at Sunderland, and Toyota at Burnaston and
Deeside in the UK.
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WTheM4and.M1.tcorridors;high.techindustřies
The term high-technology refers to industries

that have developed wlthin the last 35 years

and whose processing techniques often involve

micro-electronics, but may include medical

instruments, biotechnology and pharmaceuticals.

These industries, which collectively fit into the

quaternary sector (page 552), usually demand
high inputs of information, expertise and research

and development (R&D).They are also said

to be Íoot|oose (the modern term is f|exib|e
specialisation) in that, not being tied to raw

materials, they have a free choice of locatlon (Figure

19.13). Howeveí they do tend to occur in c|usters in

pa rticu lar a reas, forming what Weber wou ld have

called'agglomerated economiesi such as along

the M4 and M1 1 corridors in England (also Silicon

Glen in Scotland, Silicon Valley in California and

Grenoble and the CÓte dAzur in France). By |ocatin9

close togethel high-tech firms can exchange ideas

and information and share basic amenities such as

connectrn9 motorways.

Two of the major concentrations of high-tech
industries in Britain are alonq the M4 westwards

u n iversity

research centre

office

high technology firm

motorway

...-: ratlway

county boundary

Q airRort

town

hills

(Sunrise Valley) from London to Reading, Newbury
('Video Valley'), Bristol (Aztec West) and into South

Wales; and the M1 1 northwards to Cambridge
(Figure 1 9.2 1 ). Transport is convenient due to the

proximlty of several motorways and mainline
railways, together with the four main London
airports.Transport costs are, in any case, relatively

insignificant as the raw materials (silicon chips) are

lightweight and the final products (computers) are

high in value and small in bulk. Even so, it has been

argued that two of the main reasons for high-tech

development in this part of Britain were:

1 the presenceofgovernment-sponsored
research establishments at Harwell and

Aldermaston and of government aerospace

contractors in the Bristol area

2 its attractive environment, e.g. the valley of the

Thames and the nearby upland areas ofthe
Cotswolds, Chilterns and Marlborough Downs

(Figure 19.21), and its proximity to cultural
rpntrps e n I ondon Oxford and Cardiff.
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Many high-tech industries have located around
Bristol, especially at Aztec West at the junction of
the M4 and M5, where expeÍtise had already
developed through such firms as Rolts Royce and
British Aerospace

London

The majority of new industries have tended
to locate along the Berkshire section ofthe
M4 where the nearness to Heathrow Airport
has been a vital extra advantage

H
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Ihe (ambridge

Science Park

Most firms that have located here claim that the
major factor affecting their decision was the
availability of two types of labour:

. Highly skilled and inventive research scientists

and engineers, the majority of whom were

university graduates or qualified technicians.
These specialists, whose abilities were in short
supply, could often dictate areas where they
wanted to live and work, i.e. areas of high
environmental, social and cultural quality. The
proximity of several universities (Figure 1 9.21 )

provided a pool of skilled labour and facilities for

R&D.

. Female workers who either tended to be
plentiful as an increasing number of career-
minded women were among those who had
recently moved out of London and into new
towns and suburbanised villages (page 398), or
were prepared to accept part-time/flexi-time
jobs (Figure 19.4).

Science parks are often joint ventures between
universities and local authorities.They are usually
located adjacent to universities on edge-of-town
greenfield sites where, because the lanci is of lower

t!gure I 9.23

Layout ofthe (ambridge

5cience Park

value, there is plenty of space for car parking,

landscaping (ornamental gardens and lakes) and
possible futu re expansion

The Cambridge Sclence Park (Figure 19.22) has

been developed in conjunctlon with Trinity
College, Cambridge. Opened in 1972, the success

of earlyfirms soon attracted more (agglomeration

economies), so that by 2008 there were I09
companies employing about 5000 people. Existing

companies can be divided lnto those maklng
electronics, scientific instruments, drugs and
pharmaceuticals (biomedicinal), with a strong
emphasis on scientific R&D. Only selected firms,

using the high quality, flexible buildings for specific
purposes, are allowed to locate in the business park.

Almost one-quarter of thesefirms are medium sized,

each employing between 20 and 49 workers. Some
70 per cent of the park, which covers 62 ha, is left as

open space with trees, grass and ornamental gardens

with lakes (Figure 19.23). As this, and other business
and science parks in the Cambridge area, continue
to develop, new housing has to be provided, e.g. at

Cambourne (Case Study 'l4A), and building pressure

increases on the surrounding transport system and
cou ntryside (Figur e 1 4.22\.

Cambridge Science Park N
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When Weber introduced the term 'agglomelation
economies', he acknowledged that many firms
made financial savings by locating close to, and
linking with, other industries. The success of one
firm may attract a range of associated or similar-
type industlies (cutlery in Sheffield), or several
small firms may combine to produce component
parts for a larger product (cal manufactule in
Coventry). Industrial linkages may be divided
into backward linkages and forward linkages:

- the simple chain in Figure 19.24a. Industrlal

linkages may result in:
r energ-y savings
l reduced tÍanspolt costs
I waste products from one industry forming a

raw material fol another
r energy given off by one process being used

elsewhere
I economies of scale where several firms buv in

bulk or share distribution costs
r improved communications, services and

financiai investment
r higher levels of skill and fulther research

r a stronger political bargaining position fot

government aid (the securing of EU funding

now depends upon having a network of

linked organisations).
Louise Crewe has stressed the 'increasingly ctitical

importance of local linkages in ensuring com-

petitive success, and the need to emphasise holv

agglomeration is becoming an increasingly impo'"

tant factor in explaining industrial location'. In

the fashion quafter of Nottingham's Lace Market,

for example, 85 per cent of all firms ale linked to

others, e.g' supplier links, manufactuleÍs, retailen,

local intelligence, and so on. Othel examples of

Iinkages and industrial location include the MotoL

Sport valley in Oxfordshire and car assembll, in thc

West Midlands, together with both the fashion and

jewellery agglomerations and the semiconductor

clusters in California and the UK (Places 86).

backward
linkages
to firms pro-
viding raw < FACTORY -+

materials or
component
parts

forward
linkages
to firms further
processlng
the ploduct
or using it as

a component
part

Figute 1 9,24

Types of industrial linkage

a Vertical (or simple chain) linkages

the raw material goes through several successive processes

newspnnr

putp

mill lnaninn

c Diagonal (or multi-destination) linkages

an industry makes a component which can be used subsequently in

several industries

A more detailed classification of industrial link-
ages is given in Figure 19.24. The more industrt-
a1ly advanced a region oI countÍy, the gleatel is
the number of its linkages. Developing countries
have few linkages, partly because of their limited
number of industries and partly because few
industries go beyond the first stage in processing

watches and clocks

car industry

domestic appliances

repair workshops/garages

b Horizontal (or multi-origin) linkages

an industry relies on several other industries to provide its

component parts

brakes

gearboxes

electrical equipment car assembly plant

tyres

radiators

d Technological linkages

a product from one industry is used subsequently as a raw material by

other industries

narls

screw5

caole

electrical

wiring

i
I

i

washers, nuts
and bolts

568 Manufacturingindustries

sreel I isteel processed
PrOcesSeO L |-----+: - ---- -' wire - into
Into



.i. 
il * llt l.t i t ! g: l i *l l"'.;i.f ťi:.;: t ;.r * :* il*.,'i l i.{ x 1.i;

;"l"l .* ** ;* l {*! i í" ij .jlt.: 1' f i .'iij i: i'..:.i* *: ;i l.lt l it Ť i * *
If a large firrn, or a specialiscd type of industry,
is successful in an area, it may generate a multi-
plier effect. Its success wiil attlact othet fotms
of econornic development creating jobs, services
and weaith - a case of'success breeds success'.
This circular and cumulative plocess was used by
Gunnar Myrdal, a Swedish economist writing in
the mid-1950s, to cxplain why inequalities were
likely to clevelop between regions and countries.
Figure 19.25 is a simplified version of his model.

Myrdal suggested that a nelv or expancling
industry in an area woulcl cleate rnore jobs and
so increase thc spcnding powcr oi the local
population. If, fol cxarnplc, a finn emplo,ved
a fr.rlther 200 wolkers and each workcr came
from a famlly of four, there would be 800 people
clernancling housing, schools, shops ancl hospi-
tals. This would crcatc morc jobs in thc scrvice
ancl construction industlies as weil as attracting
mole firms linked to the original industry. As
growth poles, or points, develop there will
bc an influx of urigrants, entrepreneurs and

figure i9.25

A simpIiíied verslon of

I\4yrdal's model to show

deveIopment oían

industrial region

creates more jobs, especially in
constru(tion and infrastructure,
and increases purchasing power

increased demand for services
(shops, schools and hospitals)

increased population
(in-migration); greater

local wealth

introduction of a neW industřy or
the expansion of an existing firm

attÍaction of Iinked
industÍies, including

maintenance

increased income from rates
and more people increases

the spending power available

capital, together with ncw ideas ancl technology.
lvlyrdal's rnultiplier rnodel may be usecl tcr

explain a number of patterns.
1 'l'he growth of 19th-century industrial legions

(South Wales and the Ruhr) ancl clistricts
(cutlery in Sheffield, guns and lewellery in
Birmingham and clothing in Nottingham).

2 The devclopment of growth poles (page 61 7)

in c1eveloping countries (Sáo Pau1o in Brazil
and the Damodar Val1ey in lndia), l,'n'here

increased cconomic activity led, in tuťn, to
rnultipliel effects, agglorneratlon economies
and an upward spiral resulting in colc regions
(Places 87 and l)laces 98, page 61t3). At the
same time, cumulative causation worked
against legions near the periphery whcre
Mvrdal's backwash effects included a lack of
invcstment and job opportunities.

3 The creation of modern govcrnment regional
policies which encourage thc siting of new,
large, key industries in either peripheral,
less cleveloped (Trornbetas and Catajas in
Amazonia) or high uncmplol,ment (Nissan
and'lbyota in England) areas in the hope of

new construction activity;
growth of tertiary sector;

expansion of public activities

stimulating econornic growth. 'l'his policy is
morc likcly to succeecl if the industries ale
laboul intensive.

i : ii.j *:Ť l irt! :.''l;* i :-: :.i::

Much of Britain's cally industrial success
stemmed from the plesencc of basic ÍaW matel-
ials and sources of energy for thc cally iron,
and the later iron and stecl, industlics; the mass
procluction of rnaterials using the proccssed
iron ancl steel; and thc dcvclopmcnt of ovelseas
markets. Duling thc 19th century it r'rras the coal-
fields, cspccially those in South Wales, nolthern
England and centlal Scotland, which becarne the
corc industrial legions. However, as the initial
advantages of raw rnatclials (which becarne
exhausted), spccialised skills and technology (no
longel needcd as the traditional heav1, inclustries
declincd) and the ability to export rnanufactured
goocls (in the face of grort.ing oveÍseas competj-
tion) were lost, these early inclustlial regions
have become more periphcral. Recent attempts
to revive their economic fortuncs have met r'r'ith
varlring success (Places B7).

invention and
innovation
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WSouthWa|es:industria|growth,dec|Íneandregeneration
Pre-1920: industrial growth creating a
core region
The growth of industry in South Wales was based
on readily obtainable supplies of raw materials
(Figure 19.17a). Coking coal and blackband iron
ore were frequently found together, exposed as
horizontal seams outcropping on steep valley
sides. Their proximity to each other meant that the
area around MerthyrTydfil and EbbwVale (Figure
19.26)was ideally suited for industrial development
(Weber's least-cost location for two gross raw
materials, Figure 19.10b). Added to this was the
presence of limestone only a few kilometres to the
north, and the expertise of the local population in
iron-making where waterwheels, driven by fast-
flowing rivers, had earlier been used to power the
blast furnace bellows. By the 1860s there were 35

iron foundries operating in the Welsh valleys. By
the time the more accessible coal had been used
up, mining techniques had improved sufficiently
to allow shafts to be sunk vertically into the valley
floors. When local supplies of iron ore became
exhausted, there were ports nearby through which
substitute ore could be imported.

'Thus began the spread of the well-known industrial
landscape of theValleys. Pits crammed themselves
into the narrow valley bottoms, vying for space
with canals, housing and, later, railways and roads.
Housing began to trail up the valley sides, line upon
line ofterraces pressed against the steep slopes

lFigure 19.271.The opening-up of the underground
coal seams resulted in massive immigration, much
of itfrom rural areas.Working conditions, living
conditions and wages were deplorable while health
and safety standards underground were poor.

Housing was overcrowded as the provision of homes,
financed bythe local entrepreneur ironmasters,
lagged far behind the supply of jobsl

The rapid increase in coalmining and iron-working
partly resulted from the growth of large overseas
markets as both products were mainly exported.
Transport to the Welsh ports first involved simply
allowing trucks to run downhill under gravity. Later,

canals and then railways were used to move the
bulky materials. While Barry, Cardiff and Newport
developed as exporting ports, Swansea and Neath

grew as'break of bulk'ports smelting the imported

ores of copper, nickel and zinc. Break oÍ buIk is

when a transported product has to be transferred
from one form oftransport to another - a process

that involves time and money. lt was easier and
cheaper, therefore, to have had the smelting works

where the raw materials were unloaded, rather than

transporting them inland.

The inter-war and immediate post-war
yeařs: depřession and industrial decline
Just as the existence of raw materials and overseas

markets had led to the growth of local industry,

so did their loss hasten its decline. lron ore had

long since been exhausted and it increasingly
became the turn of coal, even though there were

still over 500 collieries employing 260 000 miners

in 1925.The steelworks which had reolaced the
iron foundries had been built on the same inland,

cramped sites; as they became less competltive
mainly due to rising transport costs, so they became

increasingly dependent on government support
(Figure 19.17b). Overseas markets were lost as

rival industrial regions with lower costs and more

u p-to-date tech nology were developed overseas.

The difficulties of an economy reliant on a narrow

industrial base, dependent on an increasingly out-

of-date infrastructure, and unable to compete with

overseas competition, led to major economic, social

and environmental problems.
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Industry, communica-

tion5 and terÍaCed

housing strung along

the va I ley floor a nd

lower valley sides:

Rhondda Fawr,

looking towards

Treorchy, mid-

Glamorgan

tigure 
19,28

Recent industrial

development in

South Wales

oil pipeline from
Milford Haven to
Llandarcy
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Towards the present: industrial
diversification in a peřipheřal area

Steel-making and non-ferrous metal smelting have

been maintained, partly due to geographical inertia,

despite a significant fall in output and workers. As the

centre of gravityfor steel-making moved to coastal

sites, so too did the location of the two South Wales

integrated works, to Llanwern (closed 2001)and Port

Talbot (Figures 19.17cand 19.28).Tin plate, using loca

steel, is produced atTrostre near Llanelli (the Felindre

works near Swansea closed in I989), while the Mond
nickel works near Swansea is the world's larqest
(Figure 19.28).

The major factor to have affected industry in the
region in the last 50 years has been government

intervention (or lack of it, depending on your

political views). The Special Areas Act of I934

saw the first government assistance which set up

ind ustria I estates at Treforest, Merthyr Tydfi I and

Rhondda (Figure 19.28), while Cwmbran became

one of Britaint first new towns (.1 949). Much of
the former coalfield remains an Assisted Area

(Figure 19.5).The last NCB colliery closed in 1994,

a lthou g h the Tower Col I iery, nea r Merthyr Tydfl l,

reopened privately between 1 995 and 2008. At
present coal comes from seven opencast mines,

and a current planning application, if successful,

would make one of those - Ffos-y-Fran, also near

MerthyrTydfil ' the largest in Europe (there is

strong local opposition to the scheme).

Two localareas of exceptionally high unemploy-

ment, Swansea and Milford Haven Waterway, were

designated two of Britaint 27 Enterprise Zones
(page 439). The Swansea EZ included five pa rks

- the Enterprise (commerce and light industry),

Leisure (recreation facilities), Riverside (heritage

and environmental schemes), City (retailing) and

Maritime (housing and cultural) Parks.The Ford Motor
Company took advantage of government incentives

to build two plants in the region, one of which, at

Bridgend, has been expanded. lt was government
policy that built an integrated steelworks at Ebbw

Vale in 1938, and which closed it in 1979.The future

of PortTalbot is also in government hands. A policy

to decentralise some government departments

has seen vehicle licensing moved to Swansea

and the Royal Mint to Llantrisant (Figure 19.28).

lmorovements in communications have included

the M4, the Heads of Valleys Road, the InterCity rail

link, and Cardiff international airport - some of which

were financed by EU funds.

B reco n Beacons
to M50 and
Midland car
industries

1,
'..," ' A40

M4
, ,. , .:, ,=-=-:.i/it-:':'
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Swansea Enterprise

Park, west Glamorgan

ÍigweT9.30

Sony's (TV European

headquarters at

Pencoed, Bridgend,

occupies a 25 ha site

Money has also been spent on landscaping old

industrial areas which had been scarred either by

metal-smelting industries (lower Swansea Valley) or

by slag (EbbwVale) and colliery waste tips (Aberfan -
case Study 2B).The EbbwVale Garden Festival (1992),

sited on part of the former steelworks, was part of a

larger scheme aimed at creating new jobs, improving

housing, renovating old properties and improving

the local environment (page 439). Other schemes,

some funded by theWDA (see below), include tourist

and culturalfacilities such as theWelsh Industrial and

Maritime Museum in Cardiffl newly created Marina

area and the international sports village in Cardiff Bay.

The Cardiff Bay project, environmentally
controversial, was aimed at improving transport
and housing as well as providing jobs and retailing
and leisure opportunities.

The Welsh Development Agency (WDA) was set up

in 1976'to attract high-quality investment, to help

the growth of Welsh businesses and to improve

the environment'(Figure 19.29).lL saw as its maln

advertising points:

o a workforce that was skilled (although it needed

retraining for the new-style high-tech industries)

o low labour costs, high productivity and good

labour relations

r a well-developed transport infrastructure with

modern road, rail and air links

r the availability of advanced factory sites with

quality buildings at competitive rates

. a local market, and access to a national and the

internationalmarket

o low rates and rents for firms wishing to locate in

either the Development or lntermediate Areas

(Figure 19.5)

r lower house prices and cost of living than

south-east England

o the University of Wales with its five separate

colleges

o the Welsh countryside, including the

Pembrokeshire Coast and Brecon Beacons

National Parks and 500 km of Heritage Coastline

(including the Gower Peninsula), and the

Pembrokeshire Coast footpath.

o the Welsh culture, including music, the
performing arts and sport.

At the beginning of the 21 st centurt South Wales

had a more varied and broad economic base than

it had ever had before, with both manufacturing

and inward investment growing at a faster rate than

anywhere else in the UK. Of nearly 500 international

companies that had located here, 1 50 were from

North America (Ford and General Electric),60 were

German (Bosch) and 50 were Japanese (Sony,

Figure 19.30; Aiwa, Matsushita and Hitachi). Other

companies have come from France, ltaly, Singapore,

South Korea and Taiwan.The major types of new

industry include aerospace and defence (six ofthe

world! top ten companies including Airbus and

BAE systems), car assembly (Bridgend), chemicals,

electronics, medical devices, optical equipment,
pharmaceuticals and telecommunications. A recent

addition has been the Amazon (books) distribution

centre at Swansea, which is expected to employ 1200

full-time and 1500 seasonal staff.
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lnformal
sector usually
employs over
60 per cent
(and is
increasing)

Formal sector
usually
employs less
than 40 per
cent
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In cities in economically less developed countries,
the number of people seeking work tar outweighs
the number of jobs available. As these cities con-
tinue to grow, either through natural increase
or in-migration, the job situation gets continu-
ally worse. The UN estimates that in developing
countries, on average, only about 40 pel cent of
those people with jobs work in the formal sector
(Figure 19.31). These jobs, which are permanent
and relatively well paid, include those offered
by the state (police, army and civil service) or by
overseas-run transnational (multinational) cor-
porations, which are a major feature of globalisa-
tion (Chapter 21). The remaining 60 per cent - a
figure which the UN claims is t'ising - have to seek
work in the informal sector. The main differ-
ences between the formal and informal sectols are

llsted in Figure 19.34.
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A transnational, or multinational, corporation
is one that operates in many different countries
regaldless of national boundaries. l'he head-
quarters and main factory are usually located
in an economically more developed country.
Although, at first, many branch factories were in
economically less developed countties, incteas-
ingly there has been a global shift to the moÍe
affluent markets of Europe, Not'th America,

Japan and South Korea. Transnationals (TNCs)
are believed to directly employ nearly 50 million
people worldwide and to indirectly influence
an even gleateÍ number' It is estimated that the
largest 300 TNCs control over 70 per cent of

Brings work to the country and

uses local labour

Local workforce receives a

guaranteed income

lmproves the levels of education

and technical skills of local people

Brings inward investment and

foreign currency to the countÍy

(ompanies provide expensive

machinery and introduce

modern technology

Increased gross national product/

personal income can lead to an

increased demand for (onsumer

goods and the growth of new

industries and services

Leads to the development of

mineral wealth and new

energy res0urces

lmprovements in roads, airports

and services

Numbers employed small in com-

pari5on With amount of inVeÍment

Local labour force usually poorly

paid and havetoworklong hours

Very few local skilled workers

employeo

Most ofthe profits go oVeÍseas

(outflowof wealth)

Mechanisation reduces the size of

the labour force

GNP grows les quickly than that of

the paÍent company's headquarters,

widening the gap between devel-

oped and developing countries

Raw materials are usually exported

Íather than manufactured localIy'

and energy costs may lead to a

national debt

Money possibly better 5pent on

improving housing, diet and

sanitation

Prestige value (e.g. Vo|ta PÍoject) Big schemes can incÍease nationaI

widens economic base of country debt (e g' Brazil)

Some improvement in standards Decisions are made outside the

ofproduction,healthcontrol,and 
country'andthefirmcould pull

recently in environmental control out at any time

Insufficient attention to safety and

health factors and the protection of

the environment

tigure 19,32

Advantages and disadvantages oftransnational (multinational) corporations

world trade (compaled with only 20 per cent
in 1960) and produce over half of its manufac-
tured goods. The largest TNCs have long been
car manufacturer.s and oil corporatíons but these
have, more recently, been joined by electronic
and high-tech firms. Several of the largest TNCs
have a higher turnover than all of Africa's GNP
in total.

Transnationals, with their capital and tech-
nology, have the 'power' to choose what they
consider to be the ideal locations for their
factories. This choice will be made at two levels:
the most suitable country, and the most suit-
able place within that country. The choice of
a country usually depends on political factors.
Most governments, regardless of the leve1 of
economic development within their country, ate
prepared to offer financial inducements to attract
transnationals which they see as providers of iobs
and a means of increasing exports. (Sony, Figure
19.30, was reputed to have been offered better
inducements to locate at Bridgend rather than in
Barcelona.) Many governments of economically
less developed countries, due to a greater eco-
nomic need, ale prepared to impose fewer restric-
tions on transnationals because they often have

Fr9u1e 19,31

Growth in the

informal sector

píoportion of working
population in the
informal sector

ffiil.ťl.Jilli!
i employment in army, police and professions
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Figure I 9,33

Location ofPune
in lndia

to t.ely on them to cier'elop natural lesouÍces,
to providc capital ancl technology (machinery,
skills, transport), to create jobs and to gain access
to u,'orld malkets (Places 88). Despite political
indepcndence, many poorer countries remain
econornically dependent (neo-colonialisrn) on
the large transnationals (together with inter-
national banks and foreign aicl). Some of the
advantages and dísadvailtages clf transnational
corpolations to developing countries are listed in
Figure 19.32.

Transnationals, having selected a country,
then have to decide where to locate within that
country. If the country is economically devel-
oped, the location is likely'to be where financial

ION

7 Dethi I i
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inducements are greatest, lancl values aLe lou,

transport is well developed, ar.rd levels of skill antl

unemploymcnt ar:c high lJapanese companiesin
South Wa1es, page 572). lf the countrl,'is econonl.

cally less developed, the location is more likeh trr

be in the l)riInalť city rpage -l05r, especiaIIr itllr''r

city is also the capital or thc chief port. A capital

city location, witl-r an inter:national airpoLt, allolr
quick access to the cornpanics' overseas heailqLuu.

ters; and a port location enables easier expoLt oi

manufactured goods. Shor.rld several transnatiol,L

companies locate in thc same area, the multrplitr

effect (page 569) is likely to result in the develop.

rnent of a core lcgion (Places 98, page 618).

W Pune, tndia: a hub for transnationals
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Pune, a city of 5 million inhabitants, lies 150 km
south-east of Mumbai in the western coastal state of
Maharashtra.lt is known as the'Oxford of the Eastj as
it has nine universities, and'The Detroit of India'due
to the presence of numerous global carTNCs. lts rapid
industrial growth has partly been due to congestion,
pollution, lack of space and exceptionally high
property prices in nearby Mumbai (population 18.2

million), as well as to its own advantages.

Pune has good transport links, especially with the
port and financial centre of Mumbai. lt is also on
the'Golden Quadrilaterall a four-lane expressway
that links Bangalore, Chennai, Kolkata, Delhi ano
Mumbai, as well as being on a main rail line and
having its own airport. lts climate is healthier than

Tfu * Í l-tŤ;*.rr** ! **ct*: g

A large and growing number of people with
work in cleveloping countries have found or
created their own jobs in the informal sector
(Figure 19.3'1).

that of Mumbai, being 650 m above sea-level, which

makes it less humid, and, lying in the rain shadow

to the east of the Western Ghats, it receives only

650 mm of rain a year compared with Mumbais
2200 mm (Figure 9.57).

Punet universities produce large numbers of
skilled graduates and Mercedes,Benz founded
an international school for professional people

from overseas. The state of Maharashtra is viewed

positively as a manufacturing and commerclal
centre as it is less prone to industrial strikes and

corruption which affect other parts of lndia. Other

favourable factors that are important when trying

to attractTNCs include its good health care service

and a reliable supply of water and electricity.

Pune has also benefited from the setting up, in

1960, of the Maharashtra Industrial Development

Corporation (MIDC) which offers business
incentives that include exemptions from electricity

duty and stamp duty, refund on Octroi (a tax

applied to goods entering and leaving an area) and

speciaI financiaI help, together with inteÍest rate

subsidies for the textile industry - incentives that

are not available in Mumbai. Among theTNCsthat
have located in and around Pune are automotive
corporations (Daimler-Chrysler, Fiat, General
Motors, Mercedes-Benz, Skoda, Tata Motors and

Volkswagen), electrical companies (Panasonic,

Philips, Siemens and Whirlpool), technology centres

(Barclays, HSBC and John Deere) and outsourcing
call centres (Next and British Gas).

'This sector covers a wide valietlr of activitiei
meeting local demands for a wide range of gorxii

and services. It contains sole proprietors, cottagf

industlies, self-employed altisans and evcn
moonlighterS. They ale manuÍacturers, tradcrs,

h*riptio

lne o

Advan
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iliption Employee ofa large firm

Often a transnational

Much capital involved

[apital-intensive with relatively few workers;

mechanised

Expensive raw materials

A guaranteed standard in the final product

Regu|ar hours (oÍten Iong) and wages
(often low)

Fixed prices

Jobs done in íactories

Government and transnational help

Legal

Usually males

rofjob Manufacturing: both local and transnational

c0m pa ntes

GoveÍnment-created jobs such as the poIice,

army and civil service

intages Uses some skilled and many low-skilled
w0r(ers

ProvÍdes permanentjobs and regular wages

Produces goods for the more wealthy (food,

cars) within their oWn country 5o that pÍofits

may remain within the countÍy

Waste materia|s pÍovide raw materiaIs for the

informal sector

tioure lefa
Differences between
,íormal,and,informa|,

sect015

Self-em ployed

5mall+cale/family enterprise

Little capital involved

La bour-intensive with the use of very few tools

Using cheap or recycled waste materials

Often a low standard in quality ofgoods

lrregular hours and uncertain wages

Prices rarely fixed and so negotiable (bartering)

.lobs often done in the home (cottage industry)

or on the streets

No government assistance

Often outside the law (illegal)

Often children and females

Diíributive (street peddIers and sma|| sta||s)

Services (shoe cleaners, selling clothes and

fruit)

5mall-scale industry (food processing, dress

making and furniture repair)

Em pl oys ma ny thousands of low-skilled
workers

Jobs may provide some training and skills

which might lead to betterjobs in the future

Any profit will be used within the city: the
prod ucts will be for local use by the lower-paid

people

Uses local and waste materials

transpofters, builders, tailors, shoemakers,
mechanics, electricians, plumber.s, flower-sellers
and many other activities. The [Kenyan] govern-
ment have recognised the importance of these
small-scale f ua kali enterprises fPlaces 89] and a
few commercial banks are beginning to extend
loans to these new entIepÍeneuls who are them-
selves forming co-operatives. There are many
advantages in developing these concerns.'Ihey
use less capital per worker than larger firms; they
tend to use and lecycle mateÍials that would
other\,vise be waste; they provide low-cost, prac-
tical on-the-job training which can be of great
value later in more formal employment; and, as

they are flexible, they can react quickly to rnarket
changes. Their enterprising spirit is a very impor-
tant national human resource.'

Central Bank of Kenya

'l'he governments of several developing coun-
tries now recognise the importance of such local
Ventules as Kenya,s jttct kali which, apart íIom
creating employment, provide goods at affold-
able plices. India, for example, encourages the
growth of co-operatives to help family con-
cerns, under the 'Small Industries Development
Organisation', by setting up district offices that
offer technical and financial advice. Under its
Development Plans, the manufacture of 600
products will be exclusively reselved for small
firnts and íamiIy enterprises.

Children, many of whom may be under the
age of 10, form a significant proportion of the
infonnal-sector wolkers. Very few of them have
schools to go to and, from an early age, they go
onto the streets to try to srlpplement the often
meagre family income. 1'hey may try to earn
money by shining shoes or. sellíng items such as
su,eets, flowers, fruit and vegetables.

Realising thatthe informal workshops created jobs in

a city where work was hard to find, the government
opted to help. The Prime Minister himself became
personally involved by organising the erection of
huge metal sheds which protected the workers from
the hot sun and occasional heavy rain.

Groups of people are employed touring the city
collecting scrap.The scrap is melted down, in
charcoal stoves, and then hammered into various
shapes including metal boxes and drums, stoves
and other cooking utensils, locks and water barrels,
lamps and poultry water troughs (Figure 19.35).

Most ofthe workers are under 25 and have had
at least some primary education. The technology

W. lŇa i lo, ..xá nýi júá*áli wo1r<shop i
Jua kali means'under the hot sunl Although there are
many smallerf ua kaliin Nairobi, the largest is near
to the bus station where, it is estimated, over I000
workers create jobs for themselves (Figure 19.34).

The plot of land on which the metal workshops have
been built measures about 300 m by 100 m.The first
workshops were spontaneous and built illegally as
their owners did not seek permission to use the land,
which did not belong to them. As more workshops
were set up and the site developed, the government
was faced with the option of either bulldozing the
temporary buildings, as governments had done to
shanty settlements in other developing countries,
or encouraging and supporting local initiative.
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lua kali workshops
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Dr B.F. Schumacher developed the concept of
intermediate technology as an alternative
course for development for poor people in the
1960s. He founded the Intermediate Technology
Development Group (ITDG) in 1966, now
renamed Practical Action, and published his ideas
in a book, Small is Beautifiil (I973). Schumacher
himself wrote:

'lf you want to go places, start from where
you are.
If you are poor, start with something cheap.
If you are uneducated, start with something
relatively simple.
If you live in a poor environment, and
poverty makes markets small, start with some-
thing small.
If you ale unemployed, start using labour
po\ r'er, because any productive use of it is
better than letting it lie idle.
In other words, we must learn to recognise
boundaries of poverty.
A project that does not fit, educationally and
organisationally, into the environment, will be

an economic failure and a cause for disruption.'
In 1988 the ITDG stated that:

'Essentially, this alternative course for develop-
ment is based on a local, small-scale rather than
the national, large-scale approach. It is based on
millions of low-cost workplaces where people
live - in the rural areas - using technologies that
can be made and controlied by the people who
use them and which enable those people to be
more productive and earn money.'

These ideas challenged the conventional views
of the time on aid. Schumacher said:

'The best aid to give is intellectual aid, a gift of
useful knowledge ... The gift of material goods

they use is appropriate and sustainable, suited to

their skills and the availability of raw materials and

capital. Most of the products are sold locally and at

affordable prices.

It is estimated that there are approximately 600 000

people engaged in 350 000 small-scalelua kali

enterprise units in Kenya.This figure needs to be

compared with the 180 000 recorded as employed in

large-scale manufacturing and the 2.2 million total

in all areas of the non-agricultural economy.Juakali
form, therefore, a most significant part of the total

employment picture.

makes people dependent, but the gift of know-

ledge makes them free - provided it is the dght

kind of knowledge, of course.'
To illustlate this he quoted an old proverb:

'Give a man a fish and you feed him for a day,

teach him hour to fish and he can feed himself

for life.'
The first part of this might be seen as the tradi-

tional view of aid where 'giving' leads to depend-

ency. The second part, 'teaching', is a move in

the direction of self-sufficiency and self-respect,

Schumacher added a further dimension to the

proverb by saying: 'teach him to make his own

fishing tackle and you have helped him to

become not only self-supporting but also self-

reliant and independent'.
In most developing countries, not only are

high-tech industries too expensive to develop,

they are also usually inappropriate to the
needs of local people and the envilonment in
which they live. Examples of intermediate,
or appropriate technology as it is now known
(Places 90), include:
r iabour-intensive projects; since, with so many

people already being either unemployed or

underemployed, it is of little value to leplace

workers by machines
r proiects encouraging technology that is sus-

tainable and the use of tools and techniques
designed to take advantage of local resources

of knowledge and skills
I the development of local, low-cost schemes

using technologies which local people can

afford, manage and control rather than
expensive, imported techniques

r developing pro jects that are in harmony with

the environment.
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Roofing tiles

Practical Action (formerly known as ITDG -
see page 576)is a British charitable organisation
that works with people in developing countries,

especially those living in rural areas, by helping
them to acquire the tools and skills needed if
they are to raise themselves out of poverty and

meet the UN's Millennium Development Goals
(page 609). Practical Action helps people to meet
their basic needs offood, clothing, housing, energy
and jobs. lt also uses, and adds to, local knowledge
by providing technical advice, training, equipment
and financial support so that people can become,

in Schumacher's words,'more self-sufficient and

independent'(page 576). Although Practical Action
operates globally, the following examples are taken

from Kenya.They are all:

e suitable for the local environment (local raw

materials and climate)

. appropriate to the wealth, skills and needs of
+ha lnrel nannlo

1 lmproved building materials include roofing
tiles that are made from a mix of cement, sand

and water (and sometimes a pigment if a

different colour is required).They are left in their
moulds for a day to cure (but not to dry), placed
in a reservoirof waterfor a weekand finally
covered with plastic, as a protection against
the hot sun, and allowed to dry slowly for three
weeks. They are cheaper tha n com mercia lly
produced tiles, as they do not need firing, and

lighter (Figure 'l 9.36).

2 ln another scheme, lime and natural fibres are

added to soil to produce'soil blocksl Soil is

important because it can be obtained locally,

can easily be compressed and, once heated,

tisule 
]e:37

New cooking

sl0ves

retains its heat. Soil blocks are replacing the
more expensive concrete blocks and industrially

oroduced bricks.

Other projects have helped to improve
ventilation and lighting in existing houses.

Traditionally, most Kenyan women cooked on
wooden stoves in houses that had no chimneys

and few windows.The result was a smoky and

unhealthy atmosphere.To reduce reliance on

wood and charcoal, which may be difficult and/
or expensive to obtain, and to improve living

conditions, Practical Action has helped to train
potters to produce two types of improved
cooking stoves (Figure 1 9.37): the mandaleo for

wood-burning stoves in rural areas, which are

made from ceramic; and the jlko for charcoal-

burning stoves in urban areas, which are made

from recycled scrap metal, oftenin jua kali
workshops (Places B9), to which potters add

a ceramic lining.The new stoves, based on

traditional designs, reduce smoke, improve
women's health and pay for themselves within
a month.They also reduce the amount of time
rural families have to spend collecting firewood
(page 543) and the cost that urban families
have to pay for charcoal, and help to conserve a

rapidly declining natural resource.

Practical Action has also heloed the Maasai

improve their houses.This has been done by

adding a thin layer of concrete reinforced with

chicken wire over the old mud roof; adding a

gutter and downpipe which leads to a water

barrel (saving a likely long trekto the nearest river,

Figure 21.1 1);and adding a smallwindow and

chimney cowl to make the inside of the house

lighter and less smoky, which improves health.
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Figure l9,38

Annual economic growth

rate (%) Nl(s in eastern

Asia and the emerging

countries
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Newly industrialised countlies (NlCs) is a term
applied to a select group of dcveloping countťies
that, oveÍ the last thtee or four decades, have
sustained a high late of economic growth (Figure
19.38). They have out-perfolmed all the more
developed countries, mainly due to their competi-
tive edge in manufacturing. Although Brazil and
Mexico \,vere among the first NICs, most are located
in eastern Asia. Encoulaged by.lapan's success, gov-
ernments in other countlies in Asia's Pacific Rim set

out to improve their standard of living by:

I encouraging the processing of plirnary ptod-

ucts, as this added value to their exports
r lnvesting in rnanufacturing industry, initiallt'

by developing heavy inclustries such as stecl

and shipbuilding, and later by concentlating
on high-tech products

r encouraging transnational fitn'rs to locate

withir-r their boundalies (many countries no\'v

have their own TNCs)
I grouping together to form ASEAN (Iigute 21.3.1t

to prunote, among other aims, econotnic
growth

I having a dedicated wot kforce that was reli-

able and, initially, prepat ed to work long
hour s for relatively little pay

l long-teťm inclustrial planning'
l-he terrn 'tiger economies' was first given to

Hong Kong, Singapore, South Korea and'fait'an
because of their ferocious growth after 1970.

1'his growth continuecl cluring thc 1980s at a

time when economic growth in the developed

world was slowing clown. Since then, Malaysia
(ti1e most successful, Places 91), Thailancl and,

to a lesser extent, Indone sia and the Philippines,

have also emerged as NICs. 'l'he latest, and
likcly to be the largest if it maintains its prcsent

unprecedented rate of growth, is China (Case

Study 19). China and India together have
become known as thc cmerging countries.

NlCs Hong Kong

I ndonesia

JaPan

Malaysia

Philippi nes

5inga pore

South Korea

Taiwa n

Thaila nd

Emergingcountries China

lnd ia

7.1

6.3

4.1

4.3 6.8

4.7 5.6

2.7

5.9

<A

7.9

5.0

4.1

5.0

10.1

5.0

1.4

4.5

4.7

4.0

4.5

3.2

5.1

9.5

5.1

n1

4.3

1.3

1.2

3.0

7.1

6.1

6.5

4.5

10.5

4.5

5.1

1.1

1.0

'10.1

5.2

7.6

9.5

3.1

tigure 1 9.39

Malaysia's

changing exports,
'1970 

and 2008

WMa|áysia:a.néw|y.industrialisedCountřy
Until the 1980s, Malaysia's economy was based

on primary products such as rubber and
palm oil (Places 68, page 483), timber (Places 76,

page 520), tin (Places 79, page 523) and oil
(Figure 19.39a). The government at that time
proclaimed its vision of Malaysia becoming a

fully developed and industrialised nation by the
year 2020. Since then the country has emerged
as the leader of the second wave of Asian'tiger
economiesi averaging - between 1990 and

palm oil 0.8olo

timber 3.60lo -q

petroleum 5.2olo

manufactured
goods 15.2a/o

mid-1997 - an annual growth rate of B per cent.

This allowed the World Bank to classify Malaysia

as an'upper middle income country; no longer a

developing country. This was achieved without

high inflation or unmanageable foreign aid.

Malaysia's economic development was based

on its pivotal position as a gateway to ASEAN

(Figure 21 .34),it being a springboard to eastern

Asia, its affordable land and liberal investment rules,

tin 0.20lo

,/ others 8.9%

rubber I .20lo

timber and wood
products 3.9olo

petroleum -

and natuÍaI
gas 12.5o/o

palm oil and
palm oil
products 7.50/o

oTner

textiles and
clothing 1.8olo

manufactured
goods 15.80/o

578 Manufacturing industries

others 7.9ozo



tioule 1e,40

(ar assembly

(Proton)

and its encouragement, through tax incentives,

for transnationals to locate there.The country's
industrial strategy emphasised the development
of high-value goods for the domestic market and

export (e.9. cars) and the encouragement of high-

tech industries (e.9. electronics - Figure I 9.39b).

In 1985, the governmentfounded the Proton car

company, initially in conjunction with Mitsubishi
(Figure 19.40) and in 1995, the Perodua company, in

partnership with Daihatsu.

During the 1 9B0s and 1 990s, industry was confined

to specifically designed areas such as the new town

of Shah Alam.This policy was good environmentally

as only certain tracts of primary forest or farmland

were used, but had the social disadvantage of
concentrating jobs and development within a few

core places (page 617 and Places 9B). As firms newly

locating in Shah Alam need not pay taxes for 1 0 years,

then many of the world's better-known transnationals,

together with Proton, located there.

The government had also, during the early 1990s,

invested less money in industries that required

large workforces and more in those where the

emphasis was on technology. lts Technology Action
Plan covered micro-electronics, biotechnology and

information technology (Figure 1 9.41 ).

The Second Industrial Plan, which operated between

1 996 and 2005, focused on the manufacturing sector

and R&D (research and development), together
with the integration of support industries.The plan

concentrated on the production ofelectrical and

electronic aoods (including lT and multimedia),

oleochemicals (from palm oil, timber and rubber),

chemicals (petrochemicals and pharmaceuticals),

transport equipment, machinery, and high-value

textiles and clothing.

By the mid-2000s, an extensive road system linked

Kuala Lumpur (the financial and commercial
centre), Putrajaya (the new seat ofgovernment),
Shah Alam (the industrial new town), Port Klang
(the chief port) and Westport (with its new
deepwater ocean terminal), Sepang (the new

international airport) and Subang (the old airport
now mainly used for domestic flights).The country
had also completed a series of expensive'prestige'
projects including, in Kuala Lumpul the twin
PetronasTowers (1998), a three-line light rail transit
system (LRT) and a'linear city'(a2 km long, 10

storey high structure comprising shopping malls,

hotels, resta u rants, apartments a nd offices).

TheThird lndustrial Master Plan (lMP3) is to operate
between 2006 and 2020. lts main objective is

'to achieve long-term global competitiveness
through transformation and innovation of
the manufacturing and service sectors:The
government has targeted:

r six non-resource based manufacturing industries

- electrical and electronics. medical devices,

textiles and apparel, machinery and equipment,
metals and transport equipment

o six resource-based manufacturing industries -
petrochemica ls, pharmaceutica ls, wood-based,

rubber-based, oil palm based and food processing

o eight services sub-sectors - logistics, business

and professional, lCl distributive trade,

construction, education and training, healthcare

and tourism.

The plan was introduced with a predicted average

economic Arowth of 6.3 per cent per annum
(compare Figure 19.38) and, during that period, a

threefold increase in trade - but that was before the
global recession of 2008.

tigure'19:44

New high-

te(h industry,

Penang
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Opening uptothe
outside world
in 1979 the Chinese government made

severai monumental decisions including

repiacing the comrnune system with the

responslbility system, lnitlally in farming

(Places ó3, page 468) and then in industry,

together with the implementation of both

the one-child policy (Case Study 13) and the

bpen-door' policy which al lowed trade with

the outside world.The following year, Chlna

established five Special Economic Zones
(SEZs) in Shenzhen, Zhuhai and Shantou

in Guangdong Province, Xiamen in F-ujian

Province and the whole of Hainan lsland

(Flgure 19.42). According to the China Business

Handbook, L he SFZs:'integra te scie.tce

and industry with trade, and benefit from

preferential policies and special economic

managerial systems intended to facilitate

exports.The SEZs also offer preferential condi

tions to foreign investors by granting them

more favourable rates than in inland areas,

and relaxing entry and exit procedures for

business people. SEZs aim to attract forelgn

investment, to imporL advanced rechn oues,

Offi cial planning regions

Westeťn

Central

Easteřn coast

Íigur: 19.42

Recent industrial

development in China

keep up to date with trends and activity in

internationaI narkels, Io expand exool I líade,

to stimulate foreign exchange earnings, to

facilitate participation in international eco-

nomic and rechnoLoglca co operat on, and

to provÍde a trainlng ground for scientific and

technological personnel specialising in inter
national economics and trade'.

1n I984, China opened l4 coastal cities

Lo overseas irvestrerr. lhese open <ities

(řigure 19.42), as they are known, were given

the dual role of being'windows'opening to

Lhe outside wo"ld and'radiators'sp"ead;rg

economic development iniand in an export-
nr.énléd p.nnnŤ\/ |he ernq6Tp j6 and tecl..

nolog cal oevelopmert rones lhal were sef

L-o within rhese ooen cit es became such l'ot
spots for overseas investment that in 1 985 the

srate declded Lo e<pand the Sl-,/s ard ooer
cities to form one continuous coastal belt.

Firie rrc:r< l:tcr qerror: addit onal nncn r ilip<

were created along theYangtze River, as far as

Chongqing (Figure21.24).When the Pudong

New Zone was established in 1990 it meant

that, with Pudong acting as the dragon's head'

(reflecLing the shape of the river), a chair^ o'
nnpn r it ia< ovipndpd r rn t hp Vrnn I ze \/:llev

Pudong
Tha r]arrolnnment nf Dr rrinn- ,9, arolq w r^

Shenzhen, must rank as the world's fastest-

growing area, with huge commercial,

industrial and residential zones together

with a modern transport system (Case

SLuoy I 5B and - gute 19.a4).Si^ce Dudo^gs

development was first announced in 1990,

when t was lirt e nore 
'1u. 

u. 6.66 of padi

fields, it has been a New Open Economi<

DevelopmentZone. lt has emerged, n

less than two decades, as China's financral

and commercial hub, being home tothe

ShanghaiWor d's Financial Centre and

the Shanglai Stock [.'clarge as wellas

tl'p r u,iazui lade and [.nance 7or^e th"
\^/' |^ -'-^r.-._..!....?'tÁe, 1qoovvdt9du9tdu EE rouE aur r

l Ýn^rI pl^.é<<iaa7aaa )nÍ{ tsh^ /h-' 1'i '' ^' \PU| ' ||vlLJJ|||94v |! -| U |||c/| d 9)|Ó|9

Hi tech Park. Perhaps the most spectacu ar

[oe r rrp ^f Pr l.-lnn4'q n1nr47f h at learl Lo

the visitor, be it for business or pleasure,

i\ |1é q|.\/'né v.p'nled arrnqq the r.ver lrom

Shanghai itself (Flgure 19.43). In 1990 the

Chinese saw Pudong as the engine pu I ng

Sianghai nro pos l on as a nrajor interna-

tionaI eco]om'c, .inanciaI aÍ.d t.ade cenlre

a vision that seems to have been fulfil ed.

Special Economic Zones (SEZs)

r'l Xiamen

a2 Shantou
r3 Shenzhen
t4 Zhuhai
f 5 Hainan lsland

-, .,: Major economic arowth regions

-' 1 South Coast

nDn

Xi'an o
fi*ďse' ...'

. lt '

'''^'',ti 2r*r_. -.
-' 

Hong Kong

Nanjing r.

i'--'*a, shanghai

',.!"'t'' o'1:-6:

t- )\

soúh Korea
l. ;J-i:: I

2 Taiwan Straits

3 Liaoning

o Yangtze river valley
' (late 1990s)

* open city (14)

a main city

Japan
^ (yangbe)

"l'ď' 
-

ď 
Chongqin!

nr' 
.

YJ

i.-i:
r+á;t4;

+-...Ý.i.

. '.:
t.-.ti
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Special Economic Zones and open coastal cities in China

Shenzhen SEZ
districts
1 Nanshan
2 Futian
3 Luohu
4 Yantian

Shenzhen
Before 1989, when it became a Special

Economlc Zone, Shenzhen was a group of

smallfishing vlllages surrounded by padi

fields (Figure 19.47).lt had a population of

20 O0O. By 'l 997, this population had rlsen

ro 3.8 n;ll'on and by 2006 it was given ds

8.46 million, making it the world's 27th

iarqest city í|-lgure l9'4B).The avetage age

is under 30.The workforce can be divided

into two polarised groups:those who have

had a high level of education (20 per cent

of China's PhDs are said to work here), and

the majoritt many of whom are migrants

from surrounding rural provinces, with little

educatlon. Added to this are oveÍ 7000 dai|y

commuters from Hong Kong.

Shenzhen was chosen as an SEZ due to

irS LodsIa| |ocation Íot traoe, its deep naturaI

harbours, its proximity to the flnancial and

commercial centre of Hong Kong (then

still a Britlsh colony and with which it has a

similar culture), its plentiful supply of labour

(which is adaptable but cheaperthan in

other Asian NlCs) and its low land values

(rents are half those in Hong Kong). lt has

beneflted írom financiaI lncentives offered

by the Chinese government and from over

US530 billion invested by overseasTNCs for

the building of factories and in forming joint

ventu res. The SEZ com prises four ofthe seven

diStríCts (397 km2) that make up Shenzhen

(Figure 19.45). Nanshan (164 km2), with its

Science and Technology Park, is the focus for

righ tech ndustries and roreigr comoanies.

Futian (7B km2) is the tradíng centre and

includes the Stock Exchange and the munic-

ipalgovernment building. Luohu (79 km2)

is the financial and commercial centre with

the new People's Bankof China.Yantian (76

kr,2l 's rne cent'e fo" iog stics as well a. beir'g
r ninl,s (é.nnd ninneqI and Lhe wor|dt lourll.

largest deepwater container terminal.

Since its inception, Shenzhen has focused

on selective industries which include com-
puter software, ll, microelectronics and

tolnpo1€l.ts, Video ald audio products ard
elect'o-Ťecna1i13' i11 

1 
gg1 6 1|... More t etently,

new ldustres, 5uch as pl'amaceulical),

medical equipment and biotechnology, have

grown rapidly. At present, electronics and tel-

ecoms equipment is the largest industry with,

for example, over 1 00 million handsets for

mobile phones being manufactured in 2007.

There are over 200 R&DI lPkm

Manufacturingindustries 581



Special Economic Zones and open coastal cities in China

organisdtions within the 5EZ, nrany having

stronq lrnks with iniand unrverslties.l'NCs

ocated here include Sanyo, Hrtac-hr,

Matsushita (a lapanese), IBM (Anterican),

Siemens (German) and GreatWa (China)

together with, from the retal sector, over 5000

companies producrng goods forWa -Marr

(Figure l9'4ó)' Shenzhen has the |argest man

ufacturing base in the wor d as well as being

a powerhouse in the economy of Chlna - and

all in less than 20 yearsl But success rarely

comes w thout its prob ems and Shenzhen

has these n the Íorm of an unre|iab e e|ec

tricity supply, insufficient clean water, dlfficult

disposal of waste and uneasy labour re ations.

tioule 1e.46

Wal-Mart's 5henzhen base

Wal-Mart is the world's largest

retailer by fiLr hr 2004, the

company had,1900 stores

worldwide and its 1.6 million
salcs assisLants sold goocls to

some 138 nillion customers.

But where clo the products it
sells corle Íiom? For many ol.

t|re r.ron-perishable coÍ}Sumef

goods on the store shelves,

such as toys. clothes and

electror.rics. the ansrver is

increasingly likely to be China.
In 200:1, Wal-Mart sollrced

US$18 billion worth of goocls

Ír.om China. representing 3 per

cent of that corntry's erpotts.

The huge sourcing operation is

run 1.rorn Wal-Mafi.s ovcťSeas

procurer.nent oftice located in
Shenzhen in the southenr

Guangdong province, l'r'ot.t.r

which the retailer has

established ongoing supply

tigure 19.47

relatiorrs rvith over -5(XX) local
cor.r.rpanies. Inclividual

companics can do huge

irrnounts of business with

Whl NÍiu1. Guangdong.s Yili
Electronics Group. tbr
example, stiltcd srLpplying

hi-Íi systerns in ] 995. and now

supplies Wal-M:ut \\'ith ovcr
US$200 rnillion worth of
goods cach year. accollnting
for half its sales.

Wal-Mart sources its goods

tiom China because labour
costs there uc just ;{ per cent of
tl.rose in the USA.'fhis means

that a prodnct can be

rnanuÍactured in China.
packagecl, shippecl around the

world. sold to American or

European consurcrs and still
rcturn a decent pluÍlt tbr bot|t

manuÍacturer ancl then retaileÍ

[p.Lge 6:13].

Adapted from Econom ic Geography (Blackwel l, 2007)

Shenzhen (1 999)- this

was allfarmland in l9B0

P!: !:r*n
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Statistics_2008.htm
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1 a i What is'manufacturing industry'? (1 mark)

ii 'With the shift from an industrial to a post-
industriaI society it is sometimes unrealístic to
try to draw clear boundaries between
" manufacturi n g" a nd "services"'.

Explain the problems that led to this statement.
(2 marks)

iii Explain why the proportion of the UK's population
in secondary employment has fallen so sharply in
recent years. (6 marks)

b The number of people employed in manufacturing has
not fallen evenly across the country.

i Name an area where a loss of manufacturing jobs
has caused a serious local unemployment problem.

(1 mark)

ii Explain what caused the loss of manufacturing
jobs in that area (3 marks)

iii Describe a strategythat has been used to create
new employment opportunities in that area.
Assess the success ofthe strategy. (6 marks)

c The genderstructure oftheworkforce in the UK has
changed rapidly since I 960. Describe and account
for the changes. (6 marks)

2 a i What are'high-tech industries'? (2 marks)

ii lt has been noted that firms involved in high-
tech industries often have two quite distinct
parts to their operations.These are:

. research and development

. mass manufacturing.

Suggest why these two separate parts ofthe
industry often locate in different places. (3 marks)

b i Name one area where a concentration of
research and development centres for high-

4 a i Name a region in the UK that has suffered
unemployment as a result of the decline of its
traditional manufacturing industry. (1 mark)

ii Explain why the traditional industry developed
in that area and then declined. (B marks)

iii Describe the other social and economic problems
that are found in that area as a result ofthe
unemploymentthatfollowed the decline of the

3 a Study the diagram below. lt shows some of the
factors that influence the location of manufacturing
industry.

Raw materials
I

V
Power supply + Factory <- Labour

I

V
Market

Give one example of an industry where the most
important factor influencing its location is:

i raw materials

ii power supply

iii labour supply

iv access to market.

For each example you have given, explain why that
factor is so important. (12 marks)

b i What is meant by:

. footloose industry?

. greenfield site?

ii Name an example of a footloose manufacturing
industry that has located on a greenfield site.
Suggest why that site was a suitable location
for that industry.

What is'inward investment'?

(5 marks)
(1 mark)

Choose an example ofa factory that has been
built by a foreign-based company investing in
the UK. Suggest why that company chose to
invest in the UK, and why that particular location
was suitable for its investment.

b The government has developed several policies
to try to attract new industry into regions that have
suffered the loss of theirtraditlonal industry.

Choose any such government initiative, and describe
how it has affected any one area. Assess how successful
the initiative has been in attracting new industry. (10 marks)

CI
ll

(7 marks)

tech industry has developed. (1 mark)

ii Explain why the area you named in i is attractive
to this industry. (9 marks)

c i Name one area where mass production for the
high-tech industry has developed quite separately
from research and development. (1 mark)

ii Explain why the area you named in c i is attractive
to this industry. (9 marks)

ťxam pra€t*ť*: bxsic $třLxťt{xřed qu**řÍ*rtx
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traditional industry. (6 marks)
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Site TotaI transpoÍt
costs ifthe raw
material is pure

Total transport costs if the raw
material is gross and loses 50% of
its weight during manuíacture

cl
!

D!
řiguř€ 19.49

M rawmaterial

tr market

- 
R 1 .- isotims (for raw material)

-- " P I ---.- isotims (for product)

a In theWeber model of industrial location.what isthe'least
cost |ocation'? Exp|ain why ít is important. (3 marks)

Show, with the aid of diagrams, how the least cost location in
Weber's locational triangle may be:

i near to the raw material

ii near to the market
iii midway between the raw material and the

market. (6 marks)

Study Figure 19.49, which shows an area with one raw
material and one market. Assume two different situations:

X - the raw material is pure

Y - the raw material loses 50 per cent of its weight
during manufacture.
i Complete a copy of the table above to show the

total transport costs (in tonne km) for an industry

d How useful isWeber's model toan understanding
of modern industrial location?Justifyyouranswer. (6markl

a i Describethreedifferencesbetweentheformal
and the informal economic sectors in economicallv less

developed countries.
ii Explain why jua kaliworkshops are very

important in Kenya's economy.

(6 marks)

(6markl

iii 'lf governments wish to encourage development
that will benefit the poorer sections of the population,
one of the most important actions
they can take is to reduce the rules and regulations which

hinder the development of the informal economyl
Suggestwhythis is seen to be important. (4marký

b Discussthe advantages and disadvantagesfor less
economically developed countries of investment by
transnational companies. You should make specific
references to one or more countries that vou have studied.

(9mark)

a In Myrdal's model of industrial location he refened to
tumulative causation'which is also sometimes called
'the mu|tip|iereffect|Whatdoesthisterm mean? (4marký

b With reference to the industrialisation of either South
Wales in the late 1 9th and early 20th centuries or any other
region with which you are familiar, explain how cumulative
causation helped to cause the development of industry.

(l0markl

c Myrdal realised that as some areas industrialise this
may cause a'backwash effect'on other regions in
the country. He named the areas that were affected
'the peripheryl Explain:

i the'backwash effect' (3 markl

ii the'periphery'ofacountryorregion. (3markl

d Name an area which could be regarded as part of
the economic periphery in a country or region that
you have studied.
Describe the features that make this area oart of
the economic periphery. (5 markl

*€*s69qe9&6á@és*r6s**$&6d+*s&**ss86.&&é*...

Study Figure 19.50.

a Referring to Figure 19.50 and your own knowledge,
expÍain why India has become a major centre of
automobile manufacture. (10 markl

b Discuss the extent to which the recent growth of
Indiat manufacturing and service economy have
depended on investment by transnational corporations

located at each ofthe sites A - D.

ii For each situation, X and Y describe the least
cost location.
Give reasons for your answer.

(4marks)

(6marks)

Štt x y-1ŤŤ1-5Š*-tYtrŤtY :Y#'$XYY*-YŤŤ- " - " -
8 a Discuss the problems that have been caused by a

high concentration of employment in a small number
of industries in the UK. (10 marks)

b Explain how one or more government initiatives
have been used to try to broaden the base of
employment. (15 marks)
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Thc market tbr cars in lndia is growing so quickly that it
seems likely that it will overtakc China's sales totals soon.
Sales ofpassenger cars incrcased by 12.17% to 1.5 million in
thc year to March 2008.

India's car industry is concentrated in the region around
Pune, Maharashtra. Plans are that the pune region will employ
25,000 people in car making in two years.

Volkswagen, General Motors, Tata Motors,
Mercedes-Benz, Fiat and Peugeot already have plants there
ancl the local Development Corporation is in discussions with
four or. Íive other major intcrnational companies seeking land
for new ťactolies. The cost of brrilding a factory here is
cheaper than almost anywherc else in the world.

But huge savings are macle on rnanpower with manual
workers in India paid about ! I .30 a day. As a rcsuh, rnalor car
makers are considering using their lndia plants for exporl,
both for ťrníshed cars and components. GM has said it wants
to make India an cxporl hub for sr-nall and mid-sizcd cars
destined to bc sold in other- ernerging rnarkets and Hyunclai
plans to make India the sole production centre for its new I20
model, even though it will not be sold domestically.

řigure 19'50

12 Changes in technology during the past 30 years have
had a major effect on industrial location throughout the world.

Describe the major changes. Explain why they have
taken place and how they have affected the location
of industry. (25 marks)

13 Assess the importance of transnational corporations
in the development of the global pattern of industrialisation

Box cookers
Box cookers cook at moderate to high temperatures and

often accommodate multiple pots. Worldwide, they are the

most widesoread. There are several hundred thousand in

lndia alone.

Cu rved Goncentrator Cookeřs
Curved concentrator cookeÍs cookfast at high temperatures,

but require frequent adjustment and supervision for safe

operation. Several hundred thousand exist, mainly in China.

in the late 20th and early 21st centuries.You should refer
to their effect in both more and less economically developed
countries. (25 marks)

14 Accountforthe developmentofthe'tigereconomies'
of South-east Asia and discuss the extent to which they
can be seen as models forthe development of the economies of
other developing countries. (25 marks)

Study Figure 19.51 . lt shows details of solar cookers, an
example of appropriate technology.

a Describe the solar cookers shown here and explain
why they are good examples of appropriate technology
for use in developing countries of Africa and Asia.

(10 marks)

b With reference to one or more examples, explain how
appropriate technology can be used to improve the
quality of housing in developing countries. (1 5 marks)

a Describe the main features of Myrdal's theory of
cumulative causation. (10 marks)

b With reference to a named peripheral region in a
country outside the UK'

explain the problems that have been caused
by its peripheral position (5 marks)

describe one scheme that has been tried in an
attempt to overcome these problems, and evaluate
its success.

(10 marks)
Panel cookers
Panel cookers are simple and relatively inexpensive to buy
or produce. Solar Cookers lnternational's'CooKit'is the most

widely used combination cookeÍ.
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