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1. Introduction :

s

Technological change in Agriculture consits of adoption
. T~

of farming techniques developed through research and calculated
to bring out diversification and increase in production and
greater economic return to farmers. The use of fertiligzers,
improved varieties of seeds, pesticides and fungicides, improved
irrigation faci%ities, new agricultural implements and contour
bunding for the conservation of moisture and soil are some of
the examplés of such techniques. The nature and process of

diffusion of these innovations together with other ideas and

materials have been studied by geographers.

"piffusion is the process by which an innovation spreads".
The term ‘diffusion' means simply to sﬁfead out, to disperse or
to intermingle. Diffusion of inmovations is a function of communi-
cations. One can not adopt an innovation which is not one's own
invention, unless one has first seen it, heard of i1t or read
about it (Hagerstrand,1965). Geographer; are more concerned to
. this process. It may be any idea, the spatio temporal aspect is
more important, because human nature is always dynamic. When any
ideas is created it has to be diffused. In,this process two
aspects are important, i) Carrier and ii) Barriers. One whe '

diffuses the idea is knewn as carrier and the ebstacle which

checks the diffusion is known as barriers.
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In geographical research mainly two types of diffusion
have been identified viz. 1) Expansion diffusion and ii) Reloca-

tion diffusion.

i) Expansion diffusion

Expansion diffusion is the process by which information,
materials and so on, spread through population from one region
to anether. In‘this process the things being giffused remain
and are often intensified in the orginating region. Expansion
diffusion occurs in two ways.- a) Contagious diffusion b)'Cascade

diffusion .

a) Contagious diffusion

Contagious diffusion depends on direct contact. This
process is strongly influenced by distance because near by
individuals or regions have a much higher probability of contact

than remote indivisuals or regions. More the contacts meore spreads.

b) Cascade diffus-on

Cascade diffusion describes a process that transmit
phenomena through a regular gradation of order, classes or
hierarchies. Simple geographic distance is not always the
strongest in%luence in a diffusion process for some ideas and

innovations seem to leap over many interventing peopie and places.

Geographers genera’ly prefer the term hierarchic diffusion.
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ii) Relocation diffusion

Y

Relocation diffusion is a similar process of spatial
spread, but the things being diffused leave the areas where

they originated as they move to new areas.

However, the real diffusien precesses do not always
fit neatly into one category or another (Berry,1971). Most
diffusion processes are mixture of more basic typgs. In many
problems several mcdes of diffusion may operate intensities

(Alber, et al.,1971).

2. Blements in diffusion process :

According to Haggerstrand six essential elements in

spatial diffusion are as follows.

i) Area or enviromment in which the process occurs. An area

may be uniform and isotrophic, or highly differentiated.

ii) Time which may be either continuous or broken into phases
i.e, discrete periods like days or years with indicsting a
starting point and ti1, t2, t3 and so on, representing successive

periods. Time differs according to the nature of innovation.

iii) The item to be diffused can be material or non material.
They vary in the degree to which they are communicable and in

their acceptability.

iv) The node Pf origin is the fourth element as a source of
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information. In case of hybrid variety, agricultural institute

is the place of origin.

v) The node of destination is the place where the item is

located at the end of time interval.

vi) The last element of diffusion is the path of movement.
It may be a channel formation. There are number of channel
communicating the message. It may be wire, communicate by light,

sensation created by teugh, by smell, or by taste, sight of eye.

Communication

Communlication plays a very important role when we want
active or effective diffusion. There are five basic elements in
a communication process. These are, i) Source ii) Message

,
iii) Channel iv) Receiver and v) Effect.

A

Diffusion of an innovation is complete only when all

potential adopters have made actual use of it.

3. Adoption process and types of adopters s

’

The adoption process is not simple and it involves
several considerations. Adoption is a sub precess in the diffusion.
Adoption is only a mental precess threugh which an individual
proceeds from the stage of first knowing about an imnovation to
final adopt?on. If an innovation fails te get adopted then
neither adoption nor diffusion has occured. The different stages

of the .adoptiomn are discussed below. There are different stages
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in the process of diffusion. Willkening (1951) was the first
man to recognize the four stages of diffusien. According te him
'A process composed of learning, deciding and acting over a
period of time'. 'The adoption of a specific practice is not
the result of a single decision to act but a series of actions
and thought decisions'. He points out four stages awareness,
obsaining informatiom, conviction and trial and a&option. Later
on other researchers like Beal (1957) and Copp (1958) used the
concept of five stages im their investigations. These stages
are 1) Awareness ii) Attention iii) Evaluation iv) Trial and

v) Complete adoption.

i) Awareness

At this stage the individual is exposed to the imnovation
but he has only a hazy idea about it. This exposure is largely
the result of chance or of seeing something being done. When new
idea coming to you unless a potential adopters have felt need

they will not be aware of it.

ii) Attention

In the awareness stage the potential adopter gets the
innevation inte his mind. In this stage he tries to acquire

more knowledge about the innovation.

iii) Evaluation

In this stage, the potential adopter deeply thinks about

the suitability of the innovatien to his situation. In other words



he tries to know more about the henefits if he adopts the '

innovation.
iv) Trial

After evaluating the innovation the individual accepts
or rejects it. If he accepts it, he tries it first om a small

scale,
v) Adoption

This is the last stage of diffusion. The potential
adopter fully knows about the imnovation. He has tried its

working condition and adopts the innovation.

Types of Adopters

Greater the innovativeness, lesser the time taken for
adoption. Here time refers te the period between the awareness
and the final adoptiom of the innovation. Measurement of
innovativeness involves both the number of innovations adopted
by a farmer and the year of its first adoption. The larger the
number of innevations adopted, the greater the imnovativeness
of the farmer. Likewise, the earlier a farmer adoptes an

innovation, the greater the measure of his innovativeness.

There are some who adopt an innovations or soon as they
know about them. There are others who will wait and see before
they adopt them. There are still others who will adopt them only

when a vast majority has already adopted. Therefore, on the basis



of time requires to adopt innovations, the adopters are grouped
into innovaters, early adopters, inquisitive adopters, secptical

followers and laggards.

4. The period of adoption s

The adoption period i1s the length of time which an.
individual takes to complete the adoptiom process starting from
awareness to the full use of an innovation. This is the period
during which a potential adopter goes through the process of
change in his attitude towards the innovation. The length of
the period depends upon a variety of factors. Important among
them are, i) The nature of the innovation ii) Personality of

bthe adopters and 1il) The rate at and accurancy with which the

flow of information takes place.

An innovation can be rejected at any stage in the
adoption process. When an innovation is rejected before complete
adoption we call the action a 'rejection' but if it is rejected
dfter being adopted, we call it 'discontinuance'. It is more

common among the laggards and sceptical followers.

Diffusion processes are influenced by more than the basic
characteristics considered above. They do not meve over smooth
and homogeneous surfaces, instead, diffuse in complex geographical
space. Hence, they are influenced by a variety of physical,

social and economic factors which are termed as barriers. These
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barriers are absorbing, deflecting, reflecting, permeable, and
multifunctional in nature. Absorbing barriers completely absorb
the diffusion energy and the process of diffusion is halted,
while the reflecting or deflecting barriers de not absorb the
diffusion energy, but change the direction of diffusion of
innovations by reflecting or deflecting it. But, pure abseorbing

or reflecting or deflecting barriers are uncommon.

5. Stages in the adoption process s

According to Hagerstrand, there are five stages in the
adoption process. These stages are i) Induction ii) Clustering

or nucleation iii) Expansion iv) Condensation v) Saturation.

i) Induction

At this stage the innovators either develop or borrow
some innovation from some source. There are very few people who
adopt it. The vast majority of people ére not aware of it; and
those who are aware are dubious about its usefulness and

suitability.
ii) Clustering or nucleation stage

In this stage comparatively more people know Bbout the
innovation, clustering takes place near the early adoption of
the innovation. Even the people who are living away from the

adoption also knew about the innovation.



iii) Expansion stage

In this stage innovators and early adopters have adopted
the innovation. Barly adopters will influence the other people
who have the same socio-economic status; to adopt the innovatiqn.
At this stage the interval between awareness and adoption 1is not
very long. Many of the iniquisitive followers also go for the

innovation. .
iv) Condensation stage

In this stage all the potential adopters have adopted

the innovation except the laggards.
v) Saturation stage

During this stage almost all the potential adopters
adopt the innovation. The difference between the innovative

\

and other areas is completely removed.

6. Empirical regularities in the diffusion of innovation

Diffusion processes have constituted an important ébncern
of researchers in geography and other social science disciplines.
Three empirical regularities in the diffusion of innovation are

observed by Lawrence A. et al., (1971).

o

i) Diffusion process in time
ii) Diffusion in geographic space

iii) Diffusion in a system of central places
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i) Diffusion process in time

The most commonly noted empirical regularity with respect
to diffusion over time is that a graph describing the course of
item's diffusion, expressed as a cumulative level of adoption
at succeeding points in time, approximates an S form. This curve

is also known as Logistic curve.

In any area through which a new idea diffuses there will
always be some early innovators who gdopt first. Once they‘set
the example they are quickly followed by a graph called the
early majority and their example brings in the late majority in
turn. Finally come the laggards at the tail end when nearly

every one else has adopted the new practice.

1i) Diffusion in geographic space

i

After considering several empirical examples gf adoption
in space overtime, Hagerstrand (1967) noted, the main spatial
similarity is, briefly éhat the probability of a new adoption is
the highest im the vicimity of an earlier one and decreases with
increasing distance. Later events seem to be dependent on
earlier ones according to a principle for which the term

*neighborhood effect! would be apt.

.

iii) Diffusion in a system of central places

Central places add a critical element to the diffusion
situation. Im 'addition to the neighborhood effect, there is a

hierarchy effect. For certain types of innovatiom, more important



places tend to adopt earlier than less important places; in

spite of their relative locationms.

7. Hagerstrand's stochastic model

To analyée the spatial diffusion of cultural element,
Hagerstrand developed a §tochastic model using the well knowq
Monte Carlo technigque. This technique "May be said to imply
that a society of 'robots' is created in which 'life' goes on
according to certain probability rules givem by the creater,

The technique can best be described as a game of dice in which
the gaming table represents a part of the earth's surface, the
pieces represent individuals living im the area and the rules

of the game constitute the particular factors which we want to
study in operation. The dice produces step by step new situations
within the range of variations which is implicit in the rules.

The dice is the motive power of the life in the model. In
addition i; makes it life-like. A random element is very
characteristic feature even of real life and it has to be included

in a model which pretends to imitate life".

Hagerstrand further noted that spatial distance is often
an important determinant of the degree and nature of interper-
sonal communication at the local level. So that "the communica-~
tion links of the average individual on the local plane must
very rapidly decrease in number with increasing distance or in

the square of the distance®.



Most of the pioneer work on modeling diffusion processes
comes from Sweden; where the spread of many innovations ﬁés been
examined in considerable detail by Hagerstrand. Model based on
Monte Carlo technique, how any idea is spread through time and
over space. Hagerstrand applied the simulation technique to an
analysis of the diffusion of a govermment subsidy programme

among the farmers in the central Sweden.

The contact field|

The probability that an innovation will spread is related
to distance. Contacts are made for the sake of diffusion. Contact
depends on distance.\Distance can be measured in geographic terms
as well as in terms of hierarchy. The probabilaity of person

receiving a message from the sender is inversely proportional to

the distance between them.

Mean information field (M.I.F.)

It is an area or field in which contacts could occur for
the diffusion purpose. Hagerstrand considered square area; and
then divided this area into 25 equal size cells. He assumed that
teller 1is located in the middle cell. Thus the probability of
contact for the central cell is higher over 40% (P=0.4432) and
the corner cells at the greater distance from the centre the
probability of contact is less tham 1% (p=0.0096); only 96
chances in 10,000, '

To make the grid operational, we accumulate them by



starting in the upper left hand corner and moving row by row
to the lower right hand cell. To each cell we assign some four
digit numbers, corresponding to the probability of the cell
receiving a message from the centre. Thus in the upper left
cell, we have the interval 0000.0095, which contains 96 four
digit numbers because P is 0.0096. The next has the numbers
0096-0235 assigned, giving it 140 numbers ceorresponding to the
number of chances in 10,000 of receiving a message. This
cummulative process continues until we reach the last ?ell in

the lower right hand corner with the numbers 9903-9999; to make

a total of 10,000 for the complete M.I.F.

Hagerstrand gave two types of model

1) Simulated model 2) Realistic model

For simulated model data is not necessary. Every time
we run the model we get a slightly different results; the
diffusion pattern from one rum will not be exactly alike another
run. This is because our model is probabilistic in nature; for
we use probabilities im the mean information field, and generate
every new innovator by the chance (i.e. probability) process of
dr?w1ng a random number. This‘way of powering a simulation model
is known as the Monte Carlo; so our complete diffusion model is
known as a Monte Carlo simulation model under isotropic conditi-

ons. Whereas for realistic model the data is necessary for

certain peried of times te show the imtensity isolines.



2

cAl

&4

Hangerstrand developed three models of increasing
complexity to explain the diffusion of innovations. The nine
rules of the first model are also specified by him. However,
once each cell within the boundaries of the study area has
received the messace, there will be ne further change in the

situation and the diffusion process will be complete.

The second model is identical to the first, but with a
reduction in the probability of contact between people who are
separated by rivers, lakes, mountains or other physical barriers

to communication.

+ The third-model is the same as the second but a psycho- -
logical barrier is added which assigns probable resistance
categories ramndomly to each potential receiver énd specifies
whether he requires one, two, three or more messages for adoption.
The addition of this barrier removes the first.model's unrealistic
assumption that each receiver immediately adopts the innovation

upon first hearing of it.

8., Summary :

Thus the diffusion is a process‘by which an innovation
spreads. In geographical research mainly two types of diffusion
have been identified viz. expansion and relocation diffusion.
There are six essential elements in spatial diffusion namely
area or environment, time, the item, the node of origin, the

node of destination and the path of movement. Communication plays

‘l
L



very important role in diffusion. The adoptiem process is grouped
into five stages like awareness, attention, evaluation, trial 'ard
campiete adobtion. The adopters cam be categorised like innovatofs,
early adopters, inquisitive followers, sceptical followers and .
laggards. This process is influenced by variety of physical social
and economic factors which are termed as barriers., Hagerstrand

developed a Stochastic model ﬁsing the wellknown Monte~Carlo
technigque of diffusion.
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