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Description


Lecture 7: Geog 315 Some Geographical Theories and Models: Diffusion models: Hägestrands Innovation Diffusion Model Definition Spatial diffusion is seen as the spread of the phenomenon over space and through time. Diffusion therefore means spread, disperse or intermingle. The notion of diffusion is often associated with innovation. Spatial diffusion is a necessary process for development. The problem of diffusion has been tackled in physics (the movement of particles) plants and animal ecology (the dispersal of plant and animal groups), sociology (the spread of information among social groups), archaeology and anthropology (the diffusion of physical and cultural traits) and in geography (the spread of cultural forms over space) to mention just a few. As such, there is a long and distinguished tradition of diffusion studies in CULTURAL GEOGRAPHY. According to Sauer (1941), it was Ratzel who founded the study of diffusion of cultural traits, presented in the newly forgotten second volume of his Anthropogeographie’. In Sauer’s view, diffusion is ‘the filling of the spaces of the earth’ was a general problem of social sciences’.



Types of Spatial Diffusion Three major types of spatial diffusion exist. Expansion diffusion As you might already know, the word expansion can be used to mean growth, increase, spreading out etc. Expansion diffusion is the process by which information and materials spread through a population from one region to another or from one location to another. In expansion diffusion, the things that 1



are being diffused remain and are intensified in the area of origin. As an idea, or fashion or technology is communicated by a person who knows about it to one who does not know, the total number of knowers increases. Eventually, you will have a chain of people with knowledge about that particular idea or material or technology while being strengthened in the area of origin. Some examples are the distribution of radio broadcasting stations in Ghana, rumour among students, spread of agricultural techniques, the spread of bicycles or cars in a particular town etc. Hierarchical/Cascade Diffusion In this type of diffusion distance is not a strong influence as ideas and innovations leap over many intervening areas. Large places or important people tend to get the news first, transmitting it later to others down the hierarchy (cascade diffusion). For example in the death of the former finance minister, the news first got to the president and then the ministry, the DCEs and finally, the ordinary people. Also, the latest fashion jumps from cities to towns and to villages etc. However, the spread can either be down or up (Hierarchical diffusion). An example is the diffusion of some cultural norms or clothing like smock and kente from villages to cities and, vice versa. Hierarchical diffusion occurs because many things diffuse in relative space in which big cities, linked by very strong information flows are actually ‘closer’ than they are in simple absolute space. For example, particular information can be transmitted from Accra to Kumasi faster than Accra to Nsawam. Earthquake in Ghana hoax is an example. The rumour began on Sunday night with a text message quoting US space agency NASA and the BBC as saying that "cosmic rays" were to hit the Earth. Monday 18 January 2010 Contagious diffusion It has a direct relationship with distance with nearer bodies acquiring information, or a particular phenomenon before farther bodies. This kind of diffusion is through contact with the carrier of that particular phenomenon being spread. Examples are the spread of many venereal and air borne diseases like AIDS, gonorrhoea, chicken pox etc. 2



Relocation diffusion When people travel or move to new places themselves they are termed carriers who diffuse through time and space to a new set of locations where expansion diffusion then occurs around these new settlements. Initial group of people with an idea or thing being diffused move so that they are spread through time and space to a different location. The commonest example is migration, groups of people moving their residences from one place to another. In this diffusion process, the phenomenon that is being diffused does not remain in the area of origin. I am sure you will realize that, this is the main difference between the expansion diffusion and the relocation diffusion.



Hägerstrand Theory of Spatial Diffusion Leighly (1954 ), ‘No one who essays in the future to interpret the distribution of cultural elements in the process of diffusion can afford to ignore Hagerstrand’s methods and conclusions’. English translation of Hagerstrand’s innovation diffusion as a spatial process appeared in 1968. Törsten Hägerstrand, a Swedish geographer, has contributed a lot to modern diffusion studies. To him, spatial diffusion is a function of communication i.e. if a particular innovation is not your own creation, then someone might have informed you or you might have read it somewhere. How do you get to know about new innovation or ideas? So you see, communication is the main driving force behind the diffusion of phenomena. Hägerstrand examined the spread of a number of innovations among the population of part of central Sweden. Some of the innovations he studied are automobile ownership in the southern province of Skäne, and agricultural practices (TB in cattle, and pasture improvement) and some were more general (telephones, post office accounts) He recorded the growth of automobile ownership in a hexagonal network of observation cells. In the 1920s car ownership was scattered in a few towns, but two years later, the “wave of 3



innovation” had washed strongly across the area from Denmark and its capital city. And by 1924 automobiles had penetrated nearly every corner of the province. Figure 1. Map of Denmark showing adoption of automobiles



Hågestrand employed the Monte Carlo method. The Monte Carlo method which involves ‘setting up a stochastic model of a real situation and then performing sampling experiments upon it’(Harling, 1958, p. 307; Achoff, 1962, pp. 351-363). There are three basic operations. First, we identify the probability values or random variables in the stochastic model. Second, we obtain a set of random numbers and use these to sample from these probability distributions according to some specified method; and third, we repeat the operation many times to get an approximate solution to the model. The property of the Monte Carlo solution which is most useful is the tendency to converge towards an average solution after a number of trials. Hägerstrand Analogy of Waves Derived from his studies on the Propagation Innovation of Waves, Hägerstrand stresses that diffusion appears to sweep like waves across a population. Just as sea waves become weak with distance, innovation waves across an area tend to lose their strength as they move away from the source. This means that 4



many people close to the origin will accept the innovation, and few people further away make the decision to adopt in the first time period. In the second time period, the wave has moved outward, but the crest is lower and the energy of the innovation pulse is spread over a wider area. The crest continues to move away from the source area during successive periods but with diminishing intensity. For example, in the innovation of bicycles in a particular community, few people around the innovator will also adopt bicycles. In this case, there will be more demand for bicycles (the crescent of the wave will be high). With time, the value attached to bicycles will be reduced and the price may possibly be low enabling many people to obtain it. So, the diffusion of bicycles would have spread over the whole community over a long time period.



Barriers to Spatial Diffusion The basic characteristics of diffusion implies that the process occurs over smooth and homogeneous spaces, but in reality, it is not so. Many things get in the way, slow down and alter the course of other things that are diffusing through the area. These are called barriers. So Hägerstrand later introduced the concept of barriers to his theory.
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Types of Barriers Absorbing barriers As the name suggest, in this type of barrier, the pulse of innovation is stopped. In the vicinity of such a barrier, all energy is completely absorbed, so that the process of diffusion is halted. For example migration waves can be stopped by swamps and unscalable mountains. Reflecting barriers In this type of barrier, the energy of diffusion process hits a barrier and bounces off it and is rechanneled in the local area. However, I want to emphasize that pure reflecting and absorbing barriers rarely exist. In most cases barriers are permeable but not absolute, allowing part of the diffusion pulse to pass through, but generally slowing down the process. Illustration: Many Sub-Saharan African migrants, especially from Nigeria, Ghana and Senegal have illegally migrated to Europe by crossing the Sahara and the Mediterranean sea in order to get to Spain – the closest European country to the African continent, Italy and Malta. Many of them die in the crossing of the Sahara. Other migrants have been captured by human smugglers. Following the fortification of Ceuta and Melilla in early 1990s, several hundreds of Sub-Saharan African migrants climbed the fences by means of improvised ladders and protective cardboard suits against the barbed wire, while others rocked the taller fences and managed to bring them down, resulting in the deaths of more than a dozen migrants. The “effective” SIVE early detection and central command monitoring system led to rerouting to longer and perilous waterways. 31st March, 2009 edition, Reuters reported that some 300 illegal African migrants, including women and children are feared to have drowned after their boats capsized off Libya.
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Other Forms of barriers It is worth noting that absorbing and reflecting barriers come in different varieties and can be physical, cultural and religious, linguistic, economic, political, and psychological barriers. Physical barriers have to deal with features of the natural environment such as mountains, swamps, sea, etc which can obstruct the diffusion of phenomena. The cultural and religious practices of a particular group of people may not permit the transmission of a particular innovation. For example, in a Muslim community, some clothing fashion and some food habits may not be adopted. Also, the inability of a person to afford a particular innovation such as a car, laptop or television may retard the diffusion of that innovation. These make up the economic barriers. The difference in language may also prevent a particular innovation such as information or idea from diffusing. Political barriers such as embargos and the ideological setting of a particular country may prevent the diffusion of phenomena. Finally, the decision to adopt a particular innovation may depend on a person’s inner self, who may decide to adopt or not. This is the psychological barrier. The adoption process Hägerstrand again introduces two concepts into his theory as to how people adopt innovation. Resistance’ To Acceptance This refers to the degree to which a person will adopt or reject a particular innovation. According to Hägerstrand, when a new idea diffuses, there will always be some early innovators who adopt first. Their example makes more people to adopt (early majority), and this is followed by additional people (late majority). At the tail end are the Laggards, when nearly everyone else has adopted. Hägerstrand represented this with the S-shape or the Logistic curve. This means that when one plots the cumulative number of people adopting an innovation as a percentage of those who are capable of adopting, the result will be s-shaped.
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He noted that the curve is characterized by three stages: First, a period of slow but accelerating diffusion. Second is an intermediate period of rapid diffusion where majority of people adopt the innovation. And third, a period of slower deceleration of diffusion. He also noted that the s-shaped curve varies from place to place and from one innovation to another. Figure 2.1. S-SHAPE OR THE LOGISTIC CURVE



Neighborhood Effect Hägerstrand again introduces the concept of distance or neighbourhood effect. He noted that the possibility of adoption of innovation seems to be higher in the neighbourhood of an adopter and decreases with increasing distance from the adopter. What this means is that, one would expect the person nearer to the adopter of an innovation, say bicycle, to adopt the innovation faster than another person further away. However, he noted that the relationship between distance and adoption may be subject to certain random influences, so that the nearest non-adopter to an adopter may not necessarily adopt before the next nearest non-adopter. 8



In effect, I want to stress that, if an individual obtains information about an innovation, adoption will depend on the resistance of the adopter. For a variety of reasons, individuals may be expected to be resistant to the adoption of innovation. Criticisms Spatial diffusion does not always produce spatial patterns It is not always that spatial diffusion produces spatial patterns. For example the innovation of cars does not necessarily leads to the building of roads in a particular community. Better still, knowledge or information about a particular innovation does not necessarily leads to the implementation of that particular innovation. Empiricism Diffusion theory is immersed in empiricism (underestimation of the complex relationship between theory and observation and in particular the difficulty in separating the effects of phenomena that are interrelated), and instrumentalism. Hence it does not capture the dynamic processes based on the barriers Hägerstrand himself identifies. Blaikie (1978) speaks of a crisis in diffusion research which he attributed to a reluctance to reverse out from a ‘spacious cul-desac’ which he meant a preoccupation with spatial form and space-time sequence. Gregory (1985) attributes the stasis of diffusion theory to an unwillingness to engage with social theory and social history in ways which clarified both the conditions and consequences of diffusion processes. Failure to identify potential adopters Hägerstrand’s model is concerned with the locational attributes and communication habits of potential adopters’ and does not explicate the process by which potential adopters are identified (Yapa & Mayfield 1978).
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It ignores the structural arrangement of the economic base of society Hägerstrand’s theory put much more emphasis on communication as the main factor influencing adoption of innovation and does not consider the different purchasing power that individuals have. Non-participation in an innovation should therefore be studied with an alternative model called the biased innovation model which considers as primary the ways in which social access to the means of production can be closed off through the class structure of the mode of production. In this perspective, non-diffusion is not to be equated with the passive state of lack of adoption due to low levels of awareness or apathy, but it is an active state arising out of the structural arrangements of the economic base of society. Faulty Assumption of a Uniform Cognitive Region Hägerstrand’s model postulates ‘a uniform cognitive region’ and does not explicate the selective social processes through which information flows are differentially constituted as socially meaningful. Some information flows are solely within politicians, chiefs, village elders which the ordinary man cannot have access to. There should be closer links with cultural diffusion which is capable of treating diffusion in its broadest, most adequate sense by locating diffusion theory within cultural geography. Finally, the Monte Carlo simulation technique does not seem an appropriate tool for problem solving where we are treating of a very small sample of event.
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