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Abstract: Accurate forecasting is extremely important for managers and 
technology planners in a rapidly evolving global environment. In this paper we 
apply the Gompertz model to Telecommunications growth in different 
countries. We conclude that although most of the European countries converge 
to approximately the same saturation level, using traditional diffusion models 
could artificially force convergence based on the historical data leading to over 
estimate or under-estimate of saturation level.  The question for planners is how 
to improve these forecasts. One approach is to select the saturation level 
carefully based on other information available to the planner.  We will show 
that analogy and interpolation using observed trends from other countries with 
similar characteristics could also produce good forecasts.  The paper uses 
Greece and Italy to illustrate this approach.
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1  Introduction

Forecasts are necessary for planning, decision-making, and review and understanding of 
prospective choices. Planning as a profession focuses specifically on trying to deal 
constructively with possible futures. Decision-makers need a clear perspective on the 
likely consequences of their options. Unfortunately most of the forecasts are inevitably 
inaccurate and debatable. Technological forecasting is premised on a certain orderliness 
of the innovation process. Managers in today’s global market need to understand the 
speed and the direction of the innovation progress and the signals of technological 
change, in order to act effectively to benefit from the economic potentials that new 
technologies are offering. Also, the decision making process is improved after identifying 
the future technological opportunities and threats. Technology forecasting is the 
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Figure 1 The short term forecast for the UK mobile market
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The purpose of this paper is to investigate mobile evolution with an edge in the 
demand for wireless services which are growing rapidly; i.e in some countries, such as 
the UK the penetration rate has already exceeded 100%, (Figure1). The transition to 
digital technology leading to increased spectrum capacity, may thus explain these global 
increases in the number of subscribers, common to all countries. In this study we focus 
on forecasts of the mobile diffusion comparing Gompertz with a synthesised forecasting 
method and taking Greece as a mobile market under investigation.  

Applying the Gompertz model and other forecasting methods in several countries as 
explained in the rest of the paper we are seeking to evaluate the accuracy of the forecasts 
over the next 5 yeas (2006-2010). We will illustrate that the Gompertz model alone is not 
sufficient to provide accurate forecasts by using the growth of mobile services in several 
countries, such as UK, Italy, and Greece. Typical example, for UK, Figure 1 illustrates
that neither of the two applied Gompertz models were able to capture and forecast the 
actual growth between the years 1998 and 2003. In the case of Greece, the application of 
the Gompertz model leads to a wireless density of 191% that is far beyond what can be 
expected and no rational way to explain. Thus we suggest that the forecasts need to 
utilize all available information and insight from other relevant countries. We argue that 
analogy and interpolation from countries with similar demographic, economic and 
technological metrics could improve the forecasting results. We introduce a “back to the 
future” approach defining the future in the past to evaluate the validity of the traditional 
diffusion model. All of our estimates are based on the actual trends and growth of 
national Telecommunications markets. Finally we show that analogy can lead to more 
robust forecast when used with good judgment in similar environments. The paper 
illustrates application of the model to Greece and Italy. 

The rest of the paper is organized as follows: In Section 2 we will provide a brief 
review of literature related to the application of Gompertz to Telecommunications 
market; then in Section 3 we propose our “back to the future” and compare the modified 
models. In Section 4 we discuss the proposed approach and we close the paper with a 
discussion and future research.

2  Brief literature review

A number of papers in recent literature apply the Gompertz model to forecast short term 
national mobile diffusions. Usually the logistic growth model is modified and enhanced 
with new parameters. The flexible logistic growth model (FLOG) was one of the models 
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introduced, trying to define a “national saturation level” that was far below the today’s 
estimates since the upper bound was around 0.75 [5]. The purpose was to create a model 
that could “accommodate different patterns of diffusion by allowing the point of 
inflection and the degree of symmetry to be data-determined”. However, the data 
projections were not related to the mobile diffusion and the saturation levels are bounded 
between zero and one. 

In [6] the mobile diffusion of the European Union was studied and the effect of delays 
in granting the first mobile licenses, where the countries present a slow catch-up. 
Additionally the impact of introducing competition was significant in both digital and 
analogue period. Another study investigated the mobile diffusion in Italy and the UK 
comparing the logistic and the Gompertz models [7]. They found that the new digital 
technology in both Italy and UK has made the process faster and increased the saturation 
level in Italy, but not in the UK; in Italy only the decreasing price of the handset has 
affected the diffusion process. The decreasing tariffs and increasing consumption 
expenditures have been significant in shaping the diffusion process of mobile telephony 
in the UK. The models were modified in the linear form, adding other variables such as 
the number of subscribers, number of potential adopters, and relevant economic factors: 
the price of the handset, the tariff, and consumption expenditures covering roughly the 
First and Second Generations of mobile telephony in the two countries. It seems that Italy 
has reached the saturation or near saturation level, and could be a good prototype or 
pattern to estimate the mobile diffusion of the neighbour countries or countries with 
similarities. The mobile diffusion was also studied in the Central and Eastern Europe [8]. 
They applied a logistic diffusion model concluding that in countries that have adopted 
mobile telecommunications late, the diffusion speed is faster, implying a pattern of 
convergence in technology and services. The speed of diffusion increases with the 
number of service providers. Simultaneous entry is more effective in accelerating the 
diffusion speed than is sequential entry. Diffusion is quicker the larger the fixed 
telecommunications penetration rate and the longer the waiting list. 

Additionally in [9] a recent study was conducted on the diffusion of digital mobile 
telephony across developed and developing countries with the aid of a Gompertz model. 
The conclusions were various with more important the case of a developing country 
context: having a large potential user base, accumulating network effects, being open, 
commanding a high (non-telecom) technological level, and introducing innovation(s) 
complementing mobile telephony. Then, the late entrants experience faster diffusion 
promoting cross-country convergence. In another cross-country study [10] four models 
for pooling the cross-sectional data are described and two diffusion models are discussed 
but only the Gompertz model is used throughout the three data sets that include digital 
cellular telephones. The study concludes regarding the mobile wireless data set that the 
saturation levels in each country are to some extent determined by national wealth and 
cellular telephone connection charges. The fixed effect model is of particular interest, 
since it can be estimated if there is just one observation for a country. However, after 3 
years, the forecasts over longer horizons have similar accuracy to those of the fixed effect 
model using Gompertz. The cross-sectionally varying, CSV, model works well; the 
estimates of saturation levels are plausible and the forecasts are most accurate according 
to the median absolute error and percentage better measures used.

There are several methods proposed to estimate the parameters of the Gompertz 
model, with the simplest, constructing three data points by taking some average of the 
first, middle, and the last observations. The result is to obtain three equations with three 
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