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I. Introduction

1. Networks as an Inter-Disciplinary Subject

Networks are everywhere. In physics, there are electrical circuits; in
civil engineering, structures like bridge trusses; in information technolo-
gy there are telephones and the internet; while in geography there are
transport systems, such as motorways and railway systems. Agri -
culture and industry depend upon distribution systems (pipe lines,
electricity grids) and disposal systems (drainage ditches, sewage sys-
tems). In biology, the brain is analysed as a network of neurons, and
in anthropology, family networks are created and sustained through
reproduction. Economists refer to networks of trade, investment, and
technology transfer when discussing international and inter-regional
resource flows. Sociologists analyse social groups in terms of inter-
personal networks, and use network effects to explain ‘chain migra-
tion’ flows, whilst business strategists analyse networks of strategic
alliances between firms.

Networks are a powerful way of understanding the historical evo-
lution of economic and social institutions. Institutions are often
analysed in terms of firms, markets, and the state.1 Networks are then
introduced as a fourth type of institution. This approach is not suffi-
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ciently radical, however. Networks are an emerging paradigm for
economic and social history. But to exploit the potential of this para-
digm fully, there needs to be more agreement and greater clarity over
the definition of terms. There are many different types of network,
involving different types of element connected up in different ways
using different kinds of relationship. Confusion is created when
researchers fail to define their terms and to specify which type of net-
work they are writing about.

2. Ambiguities of the Subject

When analysing networks, different disciplines refer to the same
concepts by different names. The members of a network are variously
referred to as elements, nodes, vertices, and points, whilst the connec-
tions between them are referred to as linkages, edges, paths, and so on.

Ambiguities exist even within a single discipline. For example,
economic and business historians have used the term ‘network’ in
several ways.2 All four of the concepts described below have been
applied to industrial districts based on flexible specialization, but it is
not always clear, in any given instance, which type of network a
writer has in mind.

● A ‘network’ as a distinctive organizational form, intermediate between
firm and market. In this context, a network comprises a web of
long-term cooperative relationships between firms.
● A ‘network firm’ as a set of quasi-autonomous subsidiaries. Japanese
keiretsu and Italian business groups are often described in these
terms.
● A ‘local business network’ which involves key actors, such as bankers,
entrepreneurs, and government officials, who informally coordinate
activities within an economic region or urban centre. This network
involves a mixture of organizations of different types. The rela-
tionships are used to finance strategic investments in local public
goods, like training colleges or dock improvements, whose bene-
fits accrue to businesses in general rather than to any single busi-
ness in particular.
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● A ‘network industry’, such as transport, water, energy, and other util-
ities. Network industries typically sink large amounts of capital
into specialized infrastructure which links different locations and
facilitates the movement of resources between them.3

There is a tension between these specific connotations of a network,
and the generality of the underlying concept. It can be argued, for
example, that firms and markets are not alternatives to networks, but
simply special types of network—the firm being a relatively rigid
and hierarchical network, and a market a flat and flexible one. On
this view, almost everything is a network, and so it is fruitless to
argue about what is a true network and what is not. The research
question is not so much ‘Is it a network?’ as ‘What type of network is
it?’ The key to understanding networks is to have a scheme by which
to classify them.

3. Role of Networks in the Coordination of Economic Activity

The key economic role of networks is to coordinate activities.
Whatever the activities, networks are crucial in communicating cru-
cial information, controlling conflict, and fostering cooperation.
Without the benefits of coordination, it would often not be worth-
while to invest in networks.

A common objection to this approach is that networks are created
because people like to belong to them. In other words, the benefits
generated by networks are intrinsic, rather than instrumental.
Intrinsic benefits are certainly an important benefit of belonging to
small and cosy groups like a happy family. But not all networks are
a pleasure to belong to; some professional networks can be very com-
petitive, for example, and, far from welcoming new members, act
more like a clique or a cartel. People still seek entry, however,
because of the economic advantage that can be obtained. If emotion-
al benefits were the only benefits that people derived from networks,
it seems likely that networks would be much less common than they
are.
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Taking an instrumental view of networks helps to explain why
there are so many different varieties of network in practice. Different
network structures are best adapted to coordinating different types
of economic activity. If emotional benefits were the only reward then
it is likely that networks would be much more homogeneous: in par-
ticular, they would be much smaller and friendlier than many of
them really are. To explain why network structures vary, it is neces-
sary to recognize that different types of network coordinate different
types of activity.

II. A Simple Typology of Networks

1. Social Networks versus Physical Networks

If ‘everything is a network’ then clearly there must be different types
of network. A river and its tributaries, for example, exemplify a phys-
ical network that distributes water, whilst an extended family exem-
plifies a social network that connects descendants of common ances-
tors.4 More precisely, a physical network connects material elements
such as natural features, buildings, and plants, whilst a social net-
work connects people.

Physical networks have spatial characteristics. These are usually
represented in two dimensions, for example, by a map of a road or
river system, although some networks are inherently three-dimen-
sional, such as crystalline structures and aircraft flight paths.

The spatial dimension is also relevant to social networks, but not
to the same extent. An individual’s social network may be summa-
rized by the names in their address book, but it would be a mistake
to suppose that those who live further away are contacted less fre-
quently. In social networks, social distance is more relevant than
Euclidean distance. Thus two people who live either side of a national
border may be ‘further apart’ than two people who live at opposite
ends of the same country. Social distance may be expressed using a
metric of communication costs, provided that these costs include not
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merely the cost of a letter or telephone call, but the costs of overcom-
ing linguistic and cultural barriers too.

Networks can be analysed at different levels of aggregation. An
element of a physical network may comprise a single unit, such as an
individual factory, or a collection of units, such as a town or region;
this leads to a difference between the inter-plant network studied in
industrial complex analysis and the inter-regional network studied
by regional policy analysts.5 In the social sphere, single individuals
constitute the members of an inter-personal network whilst groups of
people make up an inter-organizational network. Inter-organization-
al networks are often best analysed in inter-personal terms, however,
since relations between organizations are usually mediated by repre-
sentatives, and relationships may alter radically when the represen-
tation changes.

2. Investment in Networks

Another important distinction is between natural networks and net-
works engineered by human agency. Both physical and social net-
works can be engineered: thus a canal is an analogue of a natural
river, whilst a club is an analogue of a family.

Engineering a network can involve a major investment, and
requires entrepreneurship of a high order. Canals were financed
using an early form of joint- stock company, whilst the establishment
of early professional societies required major commitments of time
by their founders and trustees.

Any given network is almost invariably part of a wider system.
Thus engineered networks are typically embedded in natural net-
works, for example, canals developed from cuts made in navigable
rivers, and railways followed river valleys because the gradients
were easy. The only network that is not part of a wider system is the
global network that encompasses the totality of all the networks: it is
the network that links every person, every resource, and every loca-
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tion, directly or indirectly, to every other, through different types of
physical and social connection. Every other network is a sub-set of
this encompassing network. It is necessary to base analysis on sub-
sidiary networks because this encompassing network is so complex
that, while it can be analysed at a high level of aggregation, it is too
large to analyse fully at a disaggregated level. It must be recognized
that every subsidiary network selected for study is therefore an ‘open
system’ which connects with the rest of the global network at various
points. For analytical purposes it is often useful to ignore these exter-
nal connections in order to focus on the internal structure of a sub-
sidiary network, but it is important not to forget that the analysis is
then based on the assumption that the structure of the wider network
remains constant.

3. Coordination: The Interdependence of Physical and Social Networks

Physical networks are often analysed as though they were independ-
ent of social networks, and vice versa, but in reality the two types of
network are closely linked. Social networks are used to coordinate
flows through physical networks, and to coordinate strategic invest-
ments in them. Conversely, social networks require supporting serv-
ices supplied by physical networks, for example, transport to and
from the meetings organized by a club. Geographers often study
physical networks in isolation from social networks, whilst sociolo-
gists often study social networks in isolation from physical ones.
Such partial perspectives provide a distorted picture of networks,
and can lead to misleading conclusions.

Physical networks involving flows of goods and services emerge
because the division of labour leads individuals to specialize in partic-
ular tasks. A single complex task is broken down into a set of simpler
tasks, each performed by a different person. The different elements of
the physical network are created by this differentiation of tasks. A
social network is created to coordinate the actions of the people who
have been assigned to these different tasks, using special channels of
communication.

Different stages of production may have to be carried out at dif-
ferent locations because of local availability of natural resources or
special labour skills. This requires a physical network to transport
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intermediate products and ensure that scales of activity at different
locations are compatible with each other.

Different products may also be produced at different locations.
When consumers like variety, a high proportion of the output at each
location must be exported. This requires a distribution network to
transport the product and a social network to ensure that each con-
sumer obtains the particular mixture of goods that he desires.

4. Engineering Trust in Social Networks

Where resources are scarce and people are selfish, everyone has an
incentive to claim the ownership of a resource for themselves. Crim -
inals steal, transactors cheat, workers shirk, and citizens ‘free ride’. A
social network can resolve such problems by developing a stock of
mutual obligations.6 Engineering trust through mutuality addresses
a number of simple everyday problems.

● Maintaining social order. Perhaps the most fundamental coordi-
nation problem of all is to avoid accidents and collisions. It is a
basic law of nature that two people cannot occupy the same space
at the same time. Families and communities develop informal cus-
toms and rituals which avoid conflict between members. Con -
formity with local custom reinforces the sense of ‘belonging’ to
the network, and encourages loyalty to fellow members of the
group.
● Organizing enjoyable group activities. Work can be interesting and
playful if it is not too repetitive or demanding, and shared partici -
pation in such activity can also strengthen group identity.7
Organizing and participating in a local festival is an example; so,
too, are team sports. People earn respect as much for making the
effort as for getting a result. It becomes a form of cooperative self-
improvement in which each person is only ‘competing against
themselves’ in order to improve upon their ‘personal best’.
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● Counselling and care. In a volatile environment where coordina-
tion is costly, coordination failures, leading to set-backs and dis-
appointments, are always liable to occur. Providing care and
counselling to victims of misfortune is a task in which everyone
can share, even though some may have more professional skill
than others. The person who is the victim one day may be coun-
sellor the next, and may even turn their own setback to advantage
by drawing on their own misfortunes to counsel others.
Alternating roles in this way can therefore develop empathy and
encourage reciprocity, and thereby engineer trust.

Engineering trust is particularly easy when membership is small and
everyone is close together.

● Proximity facilitates face-to-face communication and so, unlike
remote communication, information does not have to be written
down and codified. Furthermore, verbal emphasis, gesture, and
posture give added clarity and conviction to face-to-face commu-
nication.
● Small membership means that everyone is personally known to
others, and so deviants are easier to detect. Relationships are more
personal, and less anonymous, than in larger groups.
● The combination of proximity and small size means that chance
encounters are common. Gossip is intense, and so reputation
effects are strong. A person with a bad reputation can be punished
by being shamed or shunned in subsequent encounters. Finally, it
is easy to arrange consultative meetings at which everyone can ex -
press their views on matters of common concern. This encourages
a relatively democratic approach to collective decision-making.

5. A Market in Trust

While small local networks are particularly important in building
trust, large dispersed networks create a major demand for trust. The
value of resources coordinated by a large dispersed network can be
very high, for example, a network of international trade in high-value
products, or an international banking network transmitting large
amounts of cash and loans. If we call the small local network a bond-
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ing network and the large dispersed network a commercial network
then the problem is to apply the trust generated by the bonding net-
work to facilitate coordination within the commercial network. The
difficulty is that the commercial network is very different from the
bonding network. Inter-personal relationships within a bonding net-
work are relatively intense, in emotional terms, whilst inter-personal
relationships in a commercial network are more detached.

The distances covered by a commercial network mean that to sup-
port a commercial network the members of a bonding network must
disperse in some way. There are three main ways in which this can
be achieved.

● The movement of people. People brought up in the same commu-
nity can emigrate, creating a diaspora of people with common
roots. Once introduced to each other, they remain bonded for life.
In the case of families and communities they may pass on this
sense of bonding to their children, creating a distinctive ethnic
group. The effect may also apply to alumni, former work col-
leagues, fellow professionals, and so on.
● Regular visits to a central meeting place. People can meet up at reg-
ular intervals for intensive bonding experiences. Within families,
baptisms, weddings, and funerals play a useful role in forming
new bonds and replacing obsolete ones. Similarly, the annual
meetings of professional associations provide opportunities for
bonding at the dinner and the bar. The fact that people travel
enormous distances to such events underlines their importance in
engineering trust.
● The federation of local networks. Different local networks may
embrace the same culture. This may be a religion, a political out-
look, a common interest, or hobby. The leader may travel around
to ‘spread the word’, or send out teams of missionaries or repre-
sentatives to form local satellite networks. These networks then
federate within the parent organization. In this model it is the
leader and the representatives who do the travelling, rather than
the individual members; it is particularly appropriate for situa-
tions in which travel costs for ordinary members are very high. 

These three mechanisms complement each other. For example, a fam-
ily may disperse to create a diaspora, and then the different local
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communities established by the emigrants may affiliate into an
organization that promotes their traditional values. From time to
time the whole family may reassemble for an important ‘rite of pas-
sage’ of one of its leading members, or for some ceremony to honour
the common ancestors.

6. Volatility and Innovation

If a physical network operated in a totally stable environment then
there would be little day-to-day need for coordination. Each day the
same routine would be followed. A rigid system of command and
control working on a regular cycle would be perfectly adequate to
coordinate physical flows, much like a railway signalling system
driven by the dictates of a daily timetable.

In fact the economic environment is constantly changing, creating
a continual need to modify levels of production and patterns of trade
throughout the global economy. As new trade routes open up, new
demands for infrastructure arise. Networks of transport and com-
munication evolve, breaking some connections, but also bringing dis-
tant places into closer contact with each other.

In addition, intellectual curiosity and the quest for greater econo-
my stimulates scientific discovery. In a private enterprise economy
individuals can profit from discoveries through innovation. To pro-
duce and distribute new products, innovators create new networks
of customers and suppliers, and possibly destroy the networks built
up by their established competitors in the process. Thus while estab-
lished networks influence the type of information discovered, the
discovery of new information feeds back to alter the structure of net-
works too.

Social networks also spread news, including information about
new investment opportunities. The diffusion of news speeds up
adjustment to change. News can be spread in two main ways: by
local contact, through conversation with neighbours in a small
group; or through broadcasting to members of a larger group.

A leader may emerge who controls broadcast information. The
leader may promote particular beliefs about the environment and
censor or discredit competing views. He may also favour certain
types of institution over others, for example, preferring large firms to
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markets, or government to private enterprise. He may decide to pro-
mote certain moral values as conducive to trust, such as honesty, loy-
alty, and hard work. 

7. Intermediation

The division of labour applies not only to production activities, but
to the design and operation of a network too. In a physical network,
specialized hubs may emerge where different traffic flows converge.
These hubs provide flexibility by allowing traffic to be switched from
one route to another.

In social networks, entrepreneurs and leaders act as information
hubs. Individual consumers go to entrepreneurs to buy their goods,
relying on the entrepreneurs to procure the goods on their behalf
from the producer, who is the ultimate source of supply. Individuals
who need to make contact with other individuals may go to a leader
and ask them to arrange an introduction. The leader may expect the
individual to join their group, and possibly pay a membership fee, in
return for receiving this service.

In a private enterprise economy entrepreneurs compete with each
other for custom. Similarly, leaders of rival groups compete for mem-
bers, and also to gain influence for their views. As a result, both phys-
ical networks and social networks develop a multiplicity of compet-
ing hubs. Ordinary members use these hubs as gateways to the rest
of the network. In effect, relationships between ordinary members of
the network are mediated by the entrepreneurs from whom they buy,
the leaders of the groups to which they belong, and the hubs through
which they travel, and through which the goods they buy are con-
signed to their homes. While individuals also have direct connections
to other individuals, the number of such direct connections is very
small compared to the number of people to whom they are indirect-
ly connected through the hubs. This would make the hubs extremely
powerful if it were not for the competition between them. This com-
petition reflects the fact that individuals usually have more than one
hub through which they can reach another individual who is able to
fulfil their needs.
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III. Basic Concepts of Network Theory

1. Connectivity and Configuration

The basic principles of network representation are set out in the
mathematical theory of graphs.8 The defining feature of a network is
connection. A set of elements which are connected to each other form a
network. Every pair of elements belonging to a network is connected
up, either directly or indirectly. Indirect connections are effected
through other elements of the network.

From an economic and social perspective, there are four key
aspects of networks:

● size, as measured by the number of elements that belong to the
network;
● diversity, as measured by the number of different types of ele-
ment that belong to the network;
● the types of relationship that connect the members; and
● the configuration of the network, which describes the pattern in
which the different elements are connected up.

Economic historians have discussed relationships in considerable
detail, but have said surprisingly little about size and diversity, that
is, about the characteristics of the elements that are connected up.
Configuration has been studied even less by historians, and it is
therefore useful to begin by addressing this issue.

Considerable research has been carried out into the configura-
tions of physical networks, but remarkably little into the configura-
tion of social networks.9 Conversely, far more research has been car-
ried out into the nature of relationships in social networks than in
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physical networks. Only a small number of writers has integrated the
analysis of relationships with the analysis of configurations, howev-
er.10

There are many different ways of connecting up a given set of ele-
ments. The configuration of a network is defined by the set of direct
pair-wise linkages between its elements. As the number of elements
increases, the number of different ways in which elements can be
connected up increases dramatically. Network analysis is bedevilled
by the complexity created by this ‘combinatorial explosion’.

2. Hubs

Hubs are points at which three or more linkages converge: they act as
consolidation centres and distribution centres for the traffic over the
network. Hubs are often connected to other hubs by trunk connec-
tions which carry high-volume traffic.11

The power of a hub can be measured by the proportion of through
traffic that it handles in proportion to the amount of traffic originat-
ing or terminating at the hub itself. When every linkage in a network
carries the same amount of traffic, the power of a hub is proportion-
al to the number of linkages it possesses. With n elements, including
a solitary hub, and two-way flow of traffic x between each pair of ele-
ments, the total traffic through the hub will be (n – 1)(n – 2)x/2. The
traffic originating from, or destined for the hub will be (n – 1)x, and
so the power of the hub will be the ratio of the first term to the sec-
ond, namely (n – 2)/2.

3. Webs

A weakness of the hub configuration is that there is no ‘redundancy’,
that is, there are no alternative routes between any pair of elements.
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A failure in any link will completely disconnect one of the elements
from the network and a failure of the hub itself is fatal. A natural
solution is to use more than one hub. In the limiting case, every ele-
ment becomes a hub. This creates a web configuration, in which
every element is directly connected to every other.

It is often said that networks afford significant economies of scale,
but these economies are in fact attributable to hubs. In a web, where
every element is directly connected to every other, the number of
linkages, n(n – 1)/2, is equal to the number of connections achieved,
and so there is no saving in linkages as the number of elements in the
network increases. On the other hand, the number of linkages in a
corresponding hub is only n – 1, and so network economies increase
without limit when a hub configuration is adopted. The difference
between the hub and the web becomes more pronounced as the num-
ber of elements increases, as moving from a hub to a web increases
the number of linkages by a factor n/2.

IV. The Schematic Representation of Networks: An Application to Trade

1. Entrepreneurial Intermediation and the Coordination of Trade

To illustrate the application of network analysis in economic and
social history it is useful to set out an example which has widespread
relevance, and which exemplifies many of the general points made
above. The evolution of trade is a suitable example. Trade is a gener-
ic feature of economic development, and demonstrates very clearly
the importance of studying all the aspects of network structure—size,
diversity, relationships, and configurations—rather than just a single
one of them.

As indicated earlier, social networks are used to coordinate phys-
ical networks. Trade in manufactures, raw materials, or agricultural
products involves networks of physical flows which are coordinated
by information flows mediated by social networks. Long distance
trade is generated by a physical division of labour in which produc-
ers at one location serve consumers at another location.12
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An accurate representation of a trade network calls for a clear dis-
tinction between the flow of resources that needs to be coordinated
and the flow of information that effects the coordination. Figure 2.1a
introduces the convention, used in subsequent figures, that physical
flows are indicated by thick lines and flows of information by thin
lines. The thick black line in the figure illustrates the flow of product
which results when one person—the producer S—decides to special-
ize in the production of a good which customer D consumes.

The physical activities that generate the physical flows are denot-
ed by square boxes whilst the people who control the activities, and
coordinate the flows, are denoted by circles. Thus the embedding of
a circle within a square denotes that the individual concerned not
only communicates with other individuals, but controls physical
activities too.13

Connections in networks can be either one-way or two-way. The
direction of the arrow from right to left illustrates the one-way flow
of the product from S to D. In economic and social networks most
flows are two-way, but the flows in each direction are different. For
example, when product flows from S to D, there is a reverse flow of
payment from D to S, but this is not shown in the interests of sim-
plicity.

It is assumed that trade is intermediated by an entrepreneur, E.
The entrepreneur is the first to recognize the opportunity for S to spe-
cialize in production, because S himself is not aware of D’s latent
demand. Information flow is illustrated by a thin line. The left-hand
line DE illustrates the entrepreneur’s market research which identi-
fies D’s demand, whilst the right-hand line SE indicates the entre-
preneur’s investigation of production possibilities which identifies S
as a source of supply. The arrows indicate the direction of informa-
tion flow.

To understand relationships properly, however, it is necessary to
examine how the entrepreneur extracts profit from the opportunity.
The answer is that he will block direct communication between D
and S by interposing a retailer, N, in the product flow. The entrepre-
neur may set up as a retailer himself; he buys from the producer, and
then marks up the price for resale to the consumer. Alternatively, he
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may use an independent retailer, in which case he acts as a whole-
saler instead, buying from the producer and reselling to the retailer.

The simple case where the entrepreneur acts as retailer is illus-
trated in Figure 2.1b. The entrepreneur negotiates with the producer
over the price of the goods, as indicated by the two-way flow of infor-
mation ES. As a retailer, he negotiates with the customer, as indicat-
ed by the two-way flow of information ND. As a retailer, he also
places orders with the producer in order to maintain sufficient stock
to service demand, and the producer invoices him in return; this two-
way information flow is represented by the line NS. The entrepre-
neur continues to observe the customer, as indicated by the one-way
flow of information DE, and in addition he uses the media to adver-
tise the product to the customer. These are two distinct information
flows that go in opposite directions, and not a form of dialogue,
unlike the other information flows, and therefore they are represent-
ed by two separate lines.

The relationship between the entrepreneur and the manager of
the retail facility involves authority. It is fundamentally different
from the other relations, connecting E and N to S and D, which
involve negotiation instead. While communication between entre-
preneur and manager is two-way, it is asymmetric because the entre-
preneur gives orders and the manager reports back when they have
been carried out. In Figure 2.1b the authority relation is indicated by
a letter A placed next to an arrow in the middle of the connecting line,
where the arrow indicates the direction in which orders are given.

Entrepreneurship is normally viable only when market size is suf-
ficient to cover the fixed costs of creating the market, that is, making
contact with customers and suppliers, and establishing a retail facili-
ty. It follows that D indicates a representative consumer rather than
a solitary consumer. Representing each consumer individually
would make the figure impossibly complicated. There may be sever-
al producers, too, particularly if the demand is large and production
plants are small scale.

2. Trust as a Basis for Trade

In a market economy, ‘buyer’ and ‘seller’ are important roles. They
carry certain expectations about conduct. Such expectations relate to
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Fig. 2.1a  Intermediation as information synthesis: role of the entre-
preneur in promoting coordination

Fig. 2.1b  The market-making entrepreneur: establishing a distribu-
tion channel
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the two-way flows of information ES and ND in Figure 2.1b, which
involve the negotiation of contracts for the supply of the product and
its resale to the consumer. These information flows occur before the
delivery of the product has commenced; after the date for delivery
has passed, there may be further communication arising from delays
or quality problems. Trust reduces the costs of these contracts by
encouraging compromise in negotiation, compliance with delivery
requirements, and a speedy resolution of any disputes.14

Trust can be generated in two main ways. If one of the parties has
a reputation for being trustworthy, then the other parties can place
themselves in his hands. If the intermediator has a strong reputation,
for example, then the producer will accept payment after delivery,
allowing the entrepreneur to check the quality before he pays.
Similarly, the consumer will be willing to pre-pay for the product,
provided that he has sufficient funds.

The entrepreneur’s reputation may derive from the fact that he
belongs to an outward-looking social network that enjoys a good rep-
utation. The situation is illustrated in Figure 2.2, where E belongs to
a network whose membership is known to consumer D and produc-
er S. This network has a leader L who makes it known to everyone
that E is a member. Provided that everyone is also aware that E con-
trols N, they will be happy for N to hedge his credit risk at their
expense.

E’s reputation means that D and S trust E and N, even though E
and N do not trust D and S. The resultant pattern of trust is indicat-
ed in the figure using a ‘double arrow’ notation. The links ES, NS and
ND all carry a double arrow facing away from either E or N, so that
the arrow represents the additional weight to be attached to infor-
mation flowing from the reputable party.

3. Engineering Mutual Trust

The role of a social network in supporting a trading relationship is
illustrated in Figure 2.3a and its application to the market model is
shown in Figure 2.3b. Just as the entrepreneur intermediates market
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Fig. 2.2  Leader of elite social group endorses integrity of entrepre-
neur

relationships, so the leader of a social network, L, intermediates vol-
untary non-profit activity. Participants in this activity form a bond-
ing network. According to Figure 2.3a, L introduces E to S within the
context of the bonding network, and as a result they both incur addi-
tional obligations which then underpin their business relationship. In
the absence of intermediation by the bonding network the business
relationship would be impersonal, and sustained by remote commu-
nication. Relations within the bonding network are, by contrast, per-
sonal and face-to-face. To effect face-to-face communication, E and S
travel to meetings of the bonding network; at the first meeting they
are introduced by L, while at subsequent meetings L is on hand to
supply further support if necessary, for example, mediating in any
disputes between them. The return travel to the meeting is repre-
sented by the thick grey line, which carries two arrows to indicate a
round trip.



The consequences of embedding the business relationship within
a bonding network are shown in Figure 2.3b. E trusts S and S trusts
E, so there are double arrows pointing in each direction along this
link. This represents the mutual trust that exists between E and S and
indicates that a lower level of transaction cost is incurred by this con-
nection now that it does not depend on E’s reputation alone.

It can be seen, therefore, that social networks reduce transaction
costs in two distinct ways. Outward-looking networks confer reputa-
tions on entrepreneurs (and others) which facilitate the intermedia-
tion of trade (and the advancement of the division of labour as a
whole). These reputations create one-sided trust which allows the
entrepreneur to deal with other people who place themselves in his
hands. Ordinary networks that promote shared interests also confer
reputations on their members through emotional bonding, but these
reputations are more localized, and in inward-looking networks the
obligations which members accept are limited to fellow members of
the group. The advantage of the emotional bonding effected by the
ordinary network, however, is that it develops mutual trust between
people who might not qualify to join an elite group.

Thus while elite outward-looking networks develop unilateral
trust in people who take on intermediating roles, ordinary inward-
looking networks develop mutual trust between less influential peo-
ple. These two roles complement each other in improving the per-
formance of the market system.

4. Competition between Entrepreneurs

The essence of a market is that a customer can choose between alter-
native sources of supply. While an entrepreneur may have a tempo-
rary monopoly when he sets up a new market, as assumed above,
competitors will soon appear, who either imitate his product or mar-
ket a variant of it instead. A mature market therefore features com-
petition between rival entrepreneurs. This is illustrated in Figure
2.4a, which portrays two rival entrepreneurs, E1, E2, drawing on dis-
tinct sources of supply S1, S2. Each entrepreneur acts as a retailer.
Two representative consumers are shown, D1, D2, to emphasize the
possibility that the two entrepreneurs can divide the market between
them. Prior to contract, each consumer solicits price quotations from
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Fig. 2.3a  Role of social networking in building trust to support eco-
nomic activity

Fig. 2.3b  Role of a social network in building mutual trust between a
producer and a market-making entrepreneur



each entrepreneur. Having compared the prices, D1 decides to buy
from E1 and D2 from E2; this is illustrated by the pattern of thick
lines representing the product flows. It should be noted that under
competition the network of information flows is far more dense than
the network of product flows. This is because product only flows
when a contract has been agreed, whilst information flows every
time a potential contact is investigated.

5. Confidentiality

Most writers on networks assume that, if considerations of cost are
ignored, then more linkages are always better, because this will
shorten the paths between some pairs of elements, and thereby
reduce overall communication costs. But in practice, many people
devote a lot of effort to avoiding communication with other people.
One reason is simply that communication is time-consuming and
there fore costly. There is no point in wasting time talking to someone
who has no contribution to offer.

There are numerous people we walk past everyday that we do not
stop and talk to because we are hurrying to meetings with people to
whom we wish to talk. Although a link has already been created by
chance that has placed us at the same location at the same time, we
do not wish to take advantage of the opportunity; on the contrary, we
actively decline it. Even people we already know may be avoided if
we do not trust them, for there is no point in talking to someone
whom you do not trust, since you would not wish to trade with them,
and in any case you cannot believe what they say.

Other people are positively dangerous. This is not just a question
of physical danger, but of economic danger. An entrepreneur will not
wish to communicate with a competitor because he does not wish the
competitor to know his price, because if he did then he could steal his
customers away by quoting a marginally lower price.

It is possible, though, that some entrepreneurs can trust each other
not to steal customers. In this case they can profit from collusion by
raising price. By raising price above the competitive level, the suppli-
ers can redistribute income from customers. Because higher prices will
also restrict demand, the customers will lose more than the suppliers
gain, which is one reason why collusion is regarded as anti-social. To
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avoid complaints from the consumers, the entrepreneurs may dis-
guise their collusion. They therefore communicate in secret rather
than in public, in the hope that customers will not realize what is
going on. Thus if there is a link between E1 and E2, it will normally be
secret. This is illustrated in Figure 2.4b, where a link between E1 and
E2 is shown in a box to indicate that it is hidden from other parties.

Consumers can also communicate with each other, as illustrated
by the link between D1 and D2 in Figure 2.4b. In most product mar-
kets, however, consumers lack market power because there are far
more consumers than producers and therefore it is too costly for
them to coordinate their purchasing strategies. Consumers can, how-
ever, compare the prices they have paid through normal social chan-
nels such as gossip. This tends to strengthen consumer market power
in a different way. Each consumer can ‘free ride’ on the shopping
experiences of other consumers, and therefore economize on the
amount of shopping that they do themselves. Furthermore, any
entrepreneur who reduces his price can expect to gain a larger share
of the market when consumers pool their information since his repu-
tation will spread more quickly. Thus even when consumers are
unable to coordinate their purchasing decisions formally, they can
still improve their position by harnessing social networks to distrib-
ute price information within the group.

It should be noted that issues relating to confidentiality vary
according to the type of product traded in the market. Thus in labour
markets, trade unions organize collusion amongst the workers con-
spicuously in order to maximize their strike threat power, whilst
employers similarly organize their labour purchasing to maximize
their lock-out power, creating a system of collective bargaining un -
der pinned by ‘countervailing power’.

A set of linkages between consumers and producers exemplifies a
‘vertical’ network in which the flow of communication follows the
same path as the flow of the product, while a network of producers
and a network of consumers both exemplify a ‘horizontal’ network
between people operating at the same stage of product flow. It is
often claimed that vertical linkages strengthen competition and
improve trade, whilst horizontal linkages are anti-competitive and
damage trade, but this is not always the case, as the example of con-
sumer learning makes clear. More generally, within any network
composed of different types of element, it is useful to distinguish
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Fig. 2.4a  Stylized view of a competitive market intermediated by entre  -
preneurs

Fig. 2.4b  Vertical and horizontal communication in a market with
secret collusion between suppliers and learning between consumers



linkages between elements of the same type from linkages between
elements of a different type. Once again, links between elements of
different types may be presumed to be pro-competitive, and links
between elements of the same type to be anti-competitive, although
these presumptions will not always be correct as the competitive
implications depend not only on the configuration but also on the
type of relationship involved.

V. The Spatial Division of Labour and the Demand for Transport and
Communication Networks

1. The Demand for Personal Transport Derived from Social Networking

The above analysis has emphasized the close links between social
net works and physical networks, with the flow of information
through the former being used to coordinate the flow of resources
through the latter. The links between social and physical networks
become even closer when the spatial dimension of economic activity
is examined in more detail.

There is a crucial difference between remote communication and
face-to-face communication: while the former creates a demand for
communications infrastructure, the latter creates a demand for trans-
port infrastructure. Everyone cannot live ‘next door’ to everyone else,
and so face-to-face communication creates a demand for travel to
meetings. When just two or three people plan to meet, people may
take it in turn to act as host, but when a significant number of people
need to meet a central location will normally be used. A specialized
central location reduces overall travelling distance, whilst large meet-
ings economize on the use of time as it is possible to meet lots of peo-
ple by making just one trip.

Attending large meetings is also an efficient way of obtaining
introductions: each person can not only be introduced, but can also
introduce others. The structure of the meeting is important in this
respect. People need to be able to circulate so that they can be paired
up with appropriate people. Break-out areas in which people can
hold confidential one-to-one discussions are also useful when the
function of a meeting is to help broker business deals.

41

Networks in Economic and Business History



Efficiency of communication is increased if different meetings
take place at the same central place, so that people can attend sever-
al meetings on the same trip. Different meetings of interest to the
same groups of people can be scheduled to run in sequence, as with
the annual conferences of related professional associations.

Other meetings are in continuous operation. A shopping centre,
for example, may be construed as a continuous open meeting where
people can come and go as they please. People who are attending
scheduled meetings can ‘pop out to the shops’ at their convenience.
Retailing is a prominent activity at many of the hubs where people
meet. Historically, abbeys and castles attracted retailers, especially
on saints’ days, while many of today’s major retail centres originally
developed around ports or centres of government.

2. Emergence of Personal Transport Hubs through Economies of Agglomer ation

Retailing affords economies of agglomeration to consumers. Where
different retailers stock different types of product, the consumer can
collect an entire ‘basket’ of different goods on a single trip. Where dif-
ferent retailers stock different varieties of the same product, the cus-
tomer can assess the design and quality of different varieties on the
spot. Where different retailers stock the same product, customers can
compare prices. In each case the agglomeration of retailers reduces
the marginal cost of a customer’s search.

Retailers supplying complementary goods have a direct incentive
to locate close together. If one shop is already selling outerwear, for
example, then a shop that sets up next door selling underwear can
anticipate a substantial ‘passing trade’. It is not so clear, though, why
competing retailers would locate together. One reason is that cus-
tomers refuse to buy from a local monopolist because they believe
that they will be cheated. This reflects a lack of trust in society. Thus
retailers who locate together gain credibility: they acquire a small
share of a large market instead of the entire share of the very small
market that they would otherwise enjoy.

Another explanation relates to innovation. An effective way to
advertise a new product is to display it adjacent to its closest com-
petitor. Customers can be ‘intercepted’ on their way to their usual
source of supply. The ‘market test’ may well put one of the suppliers
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out of business: if the new product is successful then the established
retailer may quit, while if it fails then the innovator will quit. An
established retailer defeated by an innovation may retire to a more
remote location where he can monopolize a small market with his
traditional product.

The link between innovation and agglomeration explains why a
market may be regarded as a ‘self-organizing’ system. Volatility in
the environment continually creates new consumer problems, and a
consequent demand for new products to solve them. At the same
time, the social accumulation of technological knowledge allows new
types of product to be developed. But an innovation is only viable if
it can find a market, and its market is to be found where its closest
competitor is sold. To make as much profit as early as possible, a con-
fident innovator will head for the largest market (possibly after ‘prov-
ing’ the product in a smaller market first), which is where the contest
between the new product and the old product will be played out.

The continuous influx of new products increases both the novelty
and the diversity of the products available at a major hub. The
greater intensity of competition means that older obsolete products
will be expelled from large markets before they are expelled from
smaller ones. The larger the market, therefore, the greater is the
diversity and the lower is the average age of the product.

On the other hand, the risks faced by the consumer are greater in
a large market because a higher proportion of the products will be
unproven. A large market will therefore attract buyers who are con-
fident of their ability to judge design and quality, and who value
novelty for its own sake, while smaller markets will retain the custom
of less confident people, and those who prefer proven traditional
designs. Optimal innovation strategy therefore explains both the
capacity of the market system to renew itself continually by up-dat-
ing its product range, and also the concentration of novelty in the
largest markets.

3. Varieties of Transport Hub

Meeting points and major markets constitute information hubs.
People visit these centres specifically to meet other people. Travel to
the hub both sustains the existing division of labour and also helps to
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effect changes in it. Shopping sustains profitable production, whilst
meetings support the innovation process: researchers ‘network’ at
conferences; entrepreneurs meet venture capitalists at elite gala
events; and inter-firm alliances are planned at trade fairs.

With so many visitors to the hub, accommodation, catering, and
entertainment facilities are required. Infrastructure may be built to
facilitate mass transit to the hub. The ease of access and the variety of
services available at the destination attracts tourists. A visitor hub of
this type is, in principle, quite distinct from the transit hub, such as a
railway junction or airport hub, at which people change from one
trunk route, or transport mode, to another. People travel through a
transit hub in a particular direction, whereas they travel to and from a
visitor hub as part of a return journey.

The essence of a transit hub is that a number of connecting trunk
lines all converge on the same point. Through traffic is switched from
the in-coming link to the out-going link. Some traffic can be switched
from one route to another without stopping—for example, express
trains at country railway junctions and car traffic at motorway inter-
sections—but in other cases a stop is required so that a connection
can be made with another route. It is when traffic has to stop that it
may ‘stop over’ rather than proceed on its way at the first available
opportunity.

There is little point in stopping over at a pure transit hub, as there
are no major services to attract the visitor. A visitor hub, on the other
hand, can attract stop-overs if it can also be used as a transit hub. In
order to act as a transit hub, however, it needs to occupy an appro-
priate location on the transport network, at the intersection of impor-
tant routes. A transport hub without visitor potential is exemplified
by the railway town of Crewe, which is an important junction that
provides few visitor services. By contrast nineteenth-century London
became a great metropolis by combining the roles of transit hub and
visitor hub. Many railway trunk routes converged on London from
different points of the compass, but each had its own terminal, so
through travellers were obliged to change terminals as well as trains.
However, the railway companies provided massive station hotels
which not only allowed travellers to break their journey with an
overnight stop, but encouraged them to spend several days in the
capital, consulting with doctors, bankers, and solicitors and attend-
ing theatres and museums.
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Combining the role of transit hub and visitor hub can lead to con-
gestion, however. In the late twentieth century visitor attractions
have tended to concentrate in the centres of the cities whilst transit
hubs have moved to airports and motorway junctions on the periph-
ery. London has strengthened its visitor appeal by excluding through
traffic from the centre using a congestion charge, whilst Birmingham
has acquired visitor appeal by building shopping centres and exhibi-
tion halls close to its motorway transit hubs. In the global economy
of the twenty-first century, competition between ‘world cities’ is
based on finding an efficient way of combining the roles of transit
hub and visitor hub.

VI. Conclusion

Networks have stimulated a great deal of interest amongst economic
and business historians over the past decade. Part of this is because
of their ideological significance. They have been hailed as an alterna-
tive to large impersonal organizations such as the multinational firm
or the state. Indeed, it has been suggested that the modern capitalist
system took a ‘wrong turning’ about a century ago, when the large
managerial corporation superseded the networks of flexible special-
ization that prevailed in the industrial districts of the time.15

Networks are inherently complex, but this does not mean that
they cannot be properly understood. The structure of a network is
governed by four main factors.

● The size of the network, as measured by the number of elements. Size
is an important determinant of both the type of relationship and
the configuration of flows. Large size encourages network mem-
bers to opt for a multiplicity of impersonal relationships rather
than a small number of personal relationships. It also calls for the
consolidation of network flows along trunk connections, and the
emergence of specialized trunk hubs where trunk traffic is sorted
and sent on. 
● The membership of the network, as reflected in the types of element that
belong to it, and the extent to which different types are mixed. A typi-

45

Networks in Economic and Business History

15 See Michael J. Piore and Charles F. Sabel, The Second Industrial Divide:
Possibilities for Prosperity (New York, 1978).



cal trade network, for example, will contain at least three types of
element: a consumer, a producer, and an intermediator such as an
entrepreneur.
● The types of relationship between members, which reflect the roles that
they play. Social relationships, for example, vary from highly im -
personal relationships sustained by remote communication,
which are characteristic of commercial networks, to highly per-
sonal relationships, sustained face-to-face, which are characteris-
tic of smaller and more localized bonding networks.
● The configuration of the network, which describes the pattern in which
the different elements are connected up. Intermediators often act as
hubs in networks. Multiple hubs stimulate competition within the
network, and provide redundancy which makes the network
resilient to shocks.

Recent analysis of social networks has been dominated by the study
of relationships, and in particular by the issue of trust. This has dis-
tracted attention from the issue of configuration. Configuration is an
important influence on the cost of operating a network. Con fig ur -
ation is the major focus of graph theory, and has received much
attention in research on physical networks, but most writers on eco-
nomic and social history have ignored it.

This essay has outlined the structure of a positive theory of net-
works which explains why certain types of network are particularly
common in certain situations. A simple approach is to identify the
function that a network exists to perform. The division of labour pro-
vides the rationale for many physical networks. It creates a wide vari-
ety of industries whose products are distributed to millions of indi-
vidual consumers. The division of labour needs to be coordinated,
and a social network is well adapted to this task. Some networks
coordinate long-distance trade, whilst others coordinate production
processes; others regulate access to public goods, such as heritage
sites, or facilitate mutual support between individuals.

Specialized intermediators emerge within networks, acting as
communications hubs. If these intermediators work for profit then
they normally re-sell product to the members, and if this is not pos-
sible then they charge a brokerage fee. Intermediation for profit is a
classic example of entrepreneurial activity. Entrepreneurship is often
presented as a highly individualistic activity, but in fact it depends
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heavily on the use of networks. A successful entrepreneur will iden-
tify the key networks that he needs to join, and for this purpose he
requires a good understanding of the relationships that exist within
the various networks, and their implications for the ways in which
the members of those networks behave.

Many intermediators do not work for a profit, however. They may
be charismatic idealists seeking to improve society; operating for
profit would be incompatible with their moral principles. Alterna -
tively they may be high-status individuals who are rewarded by def-
erence and respect. In some cases non-profit intermediators can cover
their costs from voluntary donations to their organization, or by
charging membership fees.

Different coordination requirements are best satisfied by different
network structures. Hence the nature of the division of labour deter-
mines the pattern of coordination required, which in turn determines
the most appropriate network structure. If coordination is efficiently
organized then the most efficient network structure will be the one
that is used. Long-distance trade, for example, is usually coordinated
by for-profit entrepreneurs through inter-firm contracts, whilst the
delivery of local social services is usually coordinated by non-profit
leaders who establish schools, hospitals, churches, sports clubs, and
community associations for this purpose. 

The leader of a non-profit group has a significant advantage over
an entrepreneur who runs a for-profit firm in establishing a reputa-
tion for integrity. His selection of non-profit activity suggests altruis-
tic motives, whilst the absence of charges for services eliminates the
incentive to offer services that he does not intend to supply. This in
turn is a significant advantage in establishing the external reputation
of the network to which the leader belongs.

Any given person will belong to a substantial number of net-
works: family, church, sports club, work group, political party, pro-
fessional association, and so on. The fact that many non-profit net-
works recruit part-time volunteers and rotate tasks gives people
ample opportunity to join many networks and to get acquainted with
a high proportion of the membership of each. It is therefore quite
probable that, quite by chance, they encounter someone with whom
they are able to trade, for example, a distant family member may
become a business partner, or a fellow member of a sports club may
become a customer or employee.
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Membership of one network can influence a person’s behaviour in
another network. For example, a supplier will be more reluctant to
cheat on quality if his customer is a friend. There is scope for signifi-
cant positive externalities from the membership of different social
networks. It has been argued, however, that a person’s behaviour in
one network may be quite unrelated to their behaviour in another,
and in particular that a person’s private life is no indicator of their
behaviour in public life, and vice versa. This could be the case, for
example, if a person adapted their behaviour fully to the strategic
requirements for success in each particular sphere. However, if an
individual belongs to a network that imposes universal moral obli-
gations on them then these obligations, if honoured, are bound to
spill over into conduct in other networks. The individual will gain a
reputation based upon his commitment to universal standards of
behaviour, and this will in turn influence the range of economic
activities that he is able to undertake. The reputation of eighteenth-
century Quaker businessmen for probity is a case in point.

The greatest impact on economic performance will, in theory, be
made by outward-looking social networks that promote functionally
useful moral values. These are values that reduce transaction costs
and promote productivity; namely, values such as honesty, willing-
ness to compromise, hard work, and thrift. These values are embod-
ied in the obligations to which the members commit themselves. The
universal nature of these values gives the members a reputation out-
side the network. As a result, members of such networks are well-
equipped to intermediate in trade.

By actively recruiting new members, the leaders of such networks
can add to the total stock of reputation in the economy. The stock of
reputation can be multiplied further by encouraging experienced
members to found new networks, or start up satellite networks based
on similar principles. 

Because each person in the economy belongs to so many different
networks, all the networks to which people belong are intertwined.
Every network is connected, directly or indirectly, to every other net-
work by multiple links. Thus every network is a sub-set of a single
giant network that encompasses the entire global economy.

To cut through this complexity, it is necessary to analyse any
given network phenomenon by concentrating on just one part of the
global system. Research must proceed by abstracting the network
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under scrutiny from the system as a whole in order to examine its
internal structure in full detail. It must not be overlooked, however,
that the network under scrutiny is connected to the rest of the system
at numerous points—it is an ‘open system’, in other words. Dis turb -
ances originating elsewhere in the economy can impinge on the net-
work at any point, and sometimes at several points at once.

This methodology of examining the part in relation to the whole
is common to all social science, however, and so in this respect the
study of networks merely conforms to general research practice.
What has been missing from the study of networks so far is not so
much an awareness of this interdependence, as a reluctance to exam-
ine the structure of individual networks in adequate detail. It is
hoped that the survey of network structure presented in this essay,
and the analysis of its economic significance, will encourage business
and economic historians to pay more attention to network structure
in future.
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