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ABSTRACT
We examine the classic S-type adoption model, also known as innovation diffusion, by Rogers, Bass and their variations. We suggest a new framework — the General Adoption Model — to complement the methods of previous studies. We use ‘General’ to present and implicate all ordinary types of scenario such as general population, general adoptees, general social conditions etc.
A decade-long empirical research series has been conducted to test this new model. One of our findings is a forecast model of the growth of innovation. Another finding gives evidence regarding the existence of the so-called ‘Cultivation Effect’, which describes a 4-year time lag for the problem at hand.
We attempt to gain insight from the General Adoption Model that might explain and forecast people’s selection preferences with respect to products, services, events, and activities. For the empirical study, we have collected empirical data on the behavior of internet users in Taiwan over the last ten years. Our model provided reliable fits and forecasts for subsequent use rates. (In fact, at the end of 1999, one of the authors announced the first alert of the ‘dot com crisis’ that happened within the next three months.)

We also discuss the potential applications of this model in innovation, investment, marketing strategy, and decision making, which we expect to be profound.

1. SPECIFIC OBJECTIVEs
Based on the empirical data of internet users’ behavior of a series research from 1996 until the present, we attempt to:

1) Theorize a quantitative/hybrid model, which we call the General Adoption Model.

2) Test this model by examining longitudinal empirical data of the growth of internet users.

3) Analyze the meaning of this model.

4) Develop forecasts and applications of this model.

5) Explain an extended finding of the Cultivation Effect.

We use the term of ‘General’ to present and implicate that this model is able to applicable to all ordinary types of scenario such as general population, general adoptees, general social conditions etc.

2. LITERATURE REVIEW and Problem definiTIONS
There is a classic research tradition with heavy literature of the innovation diffusion or the S-type adoption model that explains how people adopt to new innovations, new technology, and so on.

There were two main streams of this research field. The first was Rogers et al.[50]
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[51] who studied concepts of growth  and defined  an ‘innovation diffusion model’ in the 1970s.The second stream was led by Bass[3]
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[5]
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[6] who initiated a new product growth model for consumer durables shortly after Rogers et al. in 1970’s. His model looked more like a ‘^’ (a hat or a peak) than an ‘S’ and was revised by Norton et al.[44] in the 1980’s and Mahajan et al.[38] [41] in the 1990’s. We will summarize some general problems and then take a close look at Rogers’ and Bass’ research efforts as the followings:
1. Qualitative Model or Quantitative Model?

2. Complexity Theory or Simplicity Theory?

3. Research Methods / Data Gathering

4. Rogers’ Model and Its Variations: Not Realistic Yet.
5. Bass’ Model and Its Variations: External Validity? Twin Peaks?
A major difficulty in Adoption research is the nature of human behavior. It is impossible to test Adoption behavior in lab. Fortunately, the growth of the internet has provided us with an excellent opportunity to examine our research objective over the last decade. One characteristic of the internet is that it is not limited to a certain group or to a special social context.

3. Theory DevelopmenT on General Adoption Model
Adoption is the fundamental behavior for people’s taking, selecting, and decision making.

The Adoption Behavior could be defined and measured by the following conceptual (and maybe mathematical) General Adoption Model and its three derived mathematical sub-models.

We refer to this model as the ‘General Adoption Model’ to indicate that this model may be the law to explain people’s Adoption Behavior with core factors we are able to observe.
The deliberation of the theory development will be available upon request.
4. Empirical Test and METHODOLOGY

To test the above theory, a longitudinal series of telephone surveys was conducted from 1996 to 2008.  The sample sizes and profiles are summarized in Table 3. Most telephone surveyors use a telephone directory as the sampling frame. However, the percentage of unlisted users is as high as 40%, which already endangers the basis of random sampling. To avoid this problem, we designed and used a virtual population directory with a random dialing method instead of a telephone directory.

5. CONCLUSIONs and suggestions
5.1. Two Inflection Points Forecasted

We find consistency of the normal distribution function in shape and trend that is not only matches the S-typed CDF curve, but also produces quantitative insights based upon the normal distribution.

Two of the key issues to test our theory and model are supported by the data:

1) Inflections points appear close the cumulative percentages of 5%, 35%, and 65%.

2) The first two inflection points appear close to the time frames of the 1st and the 2nd deviation.

Unlike many other adoption models, this one appears to be able to forecast growth in advance rather than explaining growth only after it happens.

5.2. Comparison with General User Estimate
If we did not have the idea to distinguish ‘active users’ from ‘general users’ and instead followed the conventional methodology, the data would displays a rough approximation to an S-type curve, the surface noise blurs the real growth. It suggests that there were some Passive AM users who might have been attracted to try the internet for awhile, but who did not have stable adoption yet. The come-and-go phenomenon resulted in noise that makes it difficult to observe the true growth of adoption.

5.3. Parameters: Explanation & Forecast

There are 3 heuristically-determined parameters in our model: 5%, 35% and 65%. These 3 numbers predict the breakpoint percentages of active users and also reflect the density of the normal distribution. 

If we assume the total population consists of 6 standard deviations (as an approximation), these 3 numbers match the positions of the 1st, 2nd and 5th deviation and clearly cut the processes of adoption behavior into 4 periods. We name the 4 periods as: Fermenting Adoption Period, Fast Adoption Period, Slow Adoption Period and Passive Adoption Period.
5.4. Application: Dot-Com Crisis Alert

There were many studies that reported a much more optimistic vision than ours. Our experience suggests keeping a more careful forecast. Based on the Adoption Model, Wu, one of the authors, announced an alert to e-commerce industry at the ‘International Conference on Communication Technology’ in December, 1999. The basic message of this conference was, ‘Invest in e-commerce now, before it is too late’. Wu[66] was the only one to step on the brake. In March 2000, 4 months after our alert, the ‘dot-com disaster’ really happened. 
5.5. Cultivation Effect

This finding led us to perform an extended investigation of ‘social factors’ concerning adoption: the Media Effect, Recognition Dissonance, and the Cultivation Effect.

From our new finding, this old theory deserves a new evaluation. Using our data, we generated a further visual comparison of Active Adoption, General Adoption, and the Ambiance Expectation Thermometer together and we found that there is a more similar pattern between Ambiance Expectation and General Adoption. We also discovered there is a 4-year lag time between the two curves.

We shifted the curve by the lag time and redrew the diagram; the two curves almost perfectly match each other (we ran a Person Correlation test and obtained r= .893 and sig.= .001).

This significant finding suggests some possible consequences:

1. Media coverage will considerably affect general user’s behavior after a certain time lag.

2. Media effect is an awareness (recognition) effect instead of adoption (behavior) effect. 

3. This awareness effect is the source of the noise in the real adoption process.

4. The time lag is quite long and explains why the former studies did not find it.

This finding confirms the idea of the Cultivation Effect.

5.6. Generalizations and Further Development

Having been conducted over a decade-long time frame, this work might be a rare successful forecast of adoption behavior. We have found a set of reliable variables and made longitudinally coherent measurements that complement previous marketing, management, communication, and other behavioral research. If this General Adoption Model is able to stand up to further testing, we may learn more from its generalization in the future.
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