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Abstract  
In recent days, privacy-preservation for  data publishing has seen speedy advances that causes 

capability to store and record personal data. Maintain the privacy for the high dimensional 

dataset  has become vital aspect. The personal data can be spread, for a different  purposes. In 

order to apply these things, variety of techniques have recently been planned so as to perform 

the information mining tasks in an exceedingly privacy-preserving means. The existing system 

has been developed using anonymization techniques of Generalization and Bucketization. 

Study of Generalization has shown loses  some amout of data, with respect to the high 

dimensional data. At other side Bucketization does not protect membership disclosure as well 

as does not give the clear idea of separation between sensitive attribute and quasi-identifying 

attributes. So to overcomes this  introduce novel technique which is used to partitions data 

horizontally as well as vertically, known as Slicing. Slicing preserve best data utility as 

compare to the Generalization and also protect the membership disclosure. Our contribution 

on this paper is preserves utility as a result of it teams extremely correlate attributes along, and 

preserves the correlations between such attributes. 

Keywords  - Privacy Preserving, Data anonymization,Slicing, Hadoop.  

 

1.Introduction  
Data mining is that the extracting the significant data from the massive data sets like data 

warehouse, micro data contains records every of that contains data concerning a personal 

entity, like an individual, a company or unit. Many micro data anonymization techniques are 

introduced for data publishing. The foremost widespread that generalization for k-anonymity 

[1] and bucketization for l-diversity [1][6]. In each approaches attributes square measure 

partitioned off into 3 categories: 1) some attributes square measure identifiers which will 

unambiguously establish a personal like Name or social insurance Number; 2) some attributes 

square measure Quasi(similar) Identifiers(QI), that the soul might already grasp and that, once 

taken along, will probably establish a personal, e.g., Birth date, Gender, and Zip code; 3) some 

attributes square measure Sensitive Attributes (SAs), that square measure unknown to the soul 

and square measure thought-about sensitive, like Diseases and Pay Salary. Usually once the 

micro data business enterprise the assorted attacks occurred like record linkage model [1] 

attack and attribute linkage model attack. therefore avoid these attacks the assorted 

anonymization techniques was introduced. In each generalization and bucketization removes 

the identifiers from the info and conjointly partitions tuples into buckets. Buckets contain the 

detail of tuples subset. In Generalization transforms the QI values in every bucket into ―less 

specific however semantically consistent ‖ values. In order that tuples of a similar bucket can't 

be distinguished by their QI values. In bucketization diifers the SAs from the QIs however 

every which way permuting the SA values in every bucket. 
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The major limitation of approach of k-anonymity is that link the external data with shared data 

for analysis purpose. In generalization all the attributes are suppressed till every row is 

identical. it's used for protect identifier  however it's not guarantee to the complete privacy and 

lose the knowledge in high dimensional data. In bucketization technique all the sensitive data 

denoted ―The values are represented in well format‖. Bucketization has many limitations 

initial one is doesn't protect membership revealing or disclosure. As a result of bucketization 

publishes the similar symbol (QI) values in their original forms, AN individual will verify 

whether or not a private incorporates a record within the already revealed or disclosure 

information or not. The projected Slicing algorithm with Tuple grouping formula is divided 

the data each vertically and horizontally. The random values are permutated at intervals every 

bucket and can also handle in high dimensional information. It is additional information utility 

than generalization and bucketization. 

      

This comparative studies how we can share and publish microdata in a privacy preserving 

way. We present an expressive study of this problem along three dimensions: (1) developing a 

simple, instinctive, and strong privacy model; (2) developing an more effective anonymization 

technique that works on high-dimensional data and scrubby or sparse data; and (3) developing 

a methods for estimating privacy and utility tradeoff. 

 

2. Related Work 

Although there has been a notion of Anonymization within the existing methods, and 

numerous technique might suit the important time databases. Here we tend to discuss 

concerning the prevailing methods/algorithms for Privacy preserving of small data 

publication. 
 

Privacy-preserving publishing of micro data has been reviewed rigorously in modern years. 

Micro data have archives each of which contains information about an individual entity, such 

as a person, a household, or an organization. Multiple micro data anonymization methods  

have been suggested. The renowned ones are generalization for k-anonymity and 

bucketization for ℓ-diversity. In two approaches, attributes are divided into three categories:  

 

(1) some attributes are identifiers that can indistinctively identify an individual, such as Name   

or Social Security Number; 

(2) some attributes are Quasi-Identifiers (QI), which the challenger can possibly identify an 

individual, like Date of Birth, Sex, and Pin code 

(3) some attributes are Sensitive Attributes (SAs), which are not known to the challenger and     

are sensitive, such as Salary as well as Disease. 

In both generalization as well as bucketization, one first eliminates identifiers from the data 

and then divides records into buckets.  

 

The two methods vary in the following step: 

Generalization changes the QI-values in each bucket into lessprecise but constant values so 

that records in the same bucket cannot be differentiated by their QI values. In bucketization, 

one divides the SAs from the QIs by arbitrarily permuting the SA values in each bucket. The 

anonymized data involves of a set of buckets with permuted subtle attribute values. 

 

Fig. 2.1 shows the architecture of Privacy Preserving in Data Mining which contains Several 

privacy preserving techniques , input of datasets, data mining techniques and the output. 
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3. Various Anonymization Techniques 

In Study and analysis we analyzed firstly, many existing clustering algorithms like (e.g., k- 

means) requires the ―centroids‖ calculations. We analyzed there is no existing notion of 

―centroids‖ , where each attribute forms a data point in the clustering space. Secondly, k-

medoid method is very tough to the being of outliers specifications (i.e., data points that are 

very outlying from the remaining of data points). Thirdly, the order  data points are examined 

does not causes the clusters computed from the k-medoid method. 

 

Even though there has been a idea of Anonymization in the existing algorithms, and various 

technique would maybe suit the real time records. Here we discuss about the studied and 

analyzed existing algorithms /methods for Privacy preserving of micro data publishing. 

First Check 

 

Original Data: 

We studied and analyzed  that slicing preserves much better data utility than generalization. In 

assignments involving the sensitive attributes, slicing is also extra effective than bucketization. 

In some classification experimentations, slicing shows better performance than using the 

original data. 

Age Sex Zipcode Disease 

22 M 47906 dyspepsia 

22 F 47906 flu 

33 F 47905 flu 

52 F 47905 bronchitis 

54 M 47302 flu 

60 M 47302 dyspepsia 

60 M 47304 dyspepsia 

64 F 47304 gastritis 

 

Table a) Original Data 

1.1 Generalization : 
First removes identifiers from the datasets and then partitions the tuples into buckets. In the 

next step the two techniques differ. Generalization technique transforms the QI-values in 

each bucket into the "less specific but semantically consistent" values so that tuples in the 

same bucket cannot be differ  by their QI values. In order for generalization technique to be 

effective, records in the same differ  bucket must be close to each other so that generalizing 

the records would not lose that much information. 

Table b)  shows the generalized data. 
 

Age Sex Zipcode Disease 

[20-52] * 4790* dyspepsia 

[20-52] * 4790* flu 

[20-52] * 4790* flu 

[20-52] * 4790* bronchitis 

[54-64] * 4730* flu 

[54-64] * 4730* dyspepsia 

[54-64] * 4730* dyspepsia 

[54-64] * 4730* Gastritis 

Table b) Generalized Data 
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1.1 Bucketization: 

The effectiveness of slicing in membership revealing protection. For this purpose, we count 

the quantity of pretend tuples within the sliced information. we tend to additionally compare 

the quantity of matching buckets for original tuples which for faux tuples. Our study analyzed 

that bucketization doesn't stop membership revealing as nearly each tuple is unambiguously 

identifiable within the bucketized information. 

Table c)   shows the bucketized data. 

3.3 Multiset-based Generalization Data: 

We studied & analyzed  that this multiset-based generalization is equal to a trivial slicing 

structure where each column contains exactly one attribute, since both approaches preserve 

the precise values in each attribute but break the association between them within one bucket. 

Table d) Shows multi-set based generalized data. 

Age Sex Zipcode Disease 

22 M 47906 flu 

22 F 47906 dyspepsia 

33 F 47905 bronchitis 

52 F 47905 flu 

54 M 47302 gastritis 

60 M 47302 flu 

60 M 47304 dyspepsia 

64 F 47304 dyspepsia 

 

Table c) Bucketized Data 

 

 

Age Sex Zipcode Disease 

22:2,33:1,52:1 M:1,F:3 47905:2,47906:2 Dysp. 

22:2,33:1,52:1 M:1,F:3 47905:2,47906:2 flu 

22:2,33:1,52:1 M:1,F:3 47905:2,47906:2 flu 

22:2,33:1,52:1 M:1,F:3 47905:2,47906:2 Bron. 

54:1,60:2,64:1 M:3,F:1 47302:2,47304:2 flu 

54:1,60:2,64:1 M:3,F:1 47302:2,47304:2 Dysp. 

54:1,60:2,64:1 M:3,F:1 47302:2,47304:2 Dysp. 

54:1,60:2,64:1 M:3,F:1 47302:2,47304:2 Gast. 

 

Table d) Multi-set based generalized data 
3.4  Slicing : 

We studied a completely unique information anonymization technique referred to as slicing 

to enhance the current state of the art. Slicing partitions the dataset into each vertically and 

horizontally . In the  vertical partitioning is finished by grouping attributes into columns 

supported the correlations among the attributes. every column contains a set of attributes that 

are extremely correlative. Horizontal partitioning is finished by grouping tuples into buckets. 

Finally, inside every bucket, values in every column are willy-nilly permutated (or sorted) to 

interrupt the linking between totally different columns. Table d)  and e) shows one- attribute 

per- column slicing and  the sliced data respectively. 
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3.5 K-anonymity with slicing: 

In K-Anonymity we perform operations on attributes, Attributes are suppressed or 

generalized up to each row is identical with at least k-1 other rows. At this point the dataset is 

known to be k-anonymous. It can distinct access details and non access details of Data set. It 

will include slicing approach of Column separation method. 

 

 

Age Sex Zipcode Disease 

22 F 47906 flu 

22 M 47905 flu 

33 F 47906 dyspepsia 

52 F 47905 bronchitis 

54 M 47302 dyspepsia 

60 F 47304 gastritis 

60 M 47302 dyspepsia 

64 M 47304 flu 
 

Table e) one- attribute per- column slicing 

 

(Age,Sex) (Zipcode, Disease) 

(22,M) (47905,flu) 

(22,F) (47905,dyspepsia) 

(33,F) (47905,bronchitis) 

(52,F) (47905,flu) 

(54,M) (47304,gastritis) 

(60,M) (47302,flu) 

(60,M) (47302,dyspepsia) 

(64,F) (47304,dyspepsia) 

 

Table f) The Sliced data  

 

3.6 Privacy Threats: 
When publishing micro data, there square measure 3 varieties of privacy disclosure threats. 

The primary is membership disclosure. Once the dataset to be available is chosen from a 

outsized population and the range criteria square measure sensitive ( for e.g., only diabetes 

patients are selected), one needs to avoid adversaries from knowledge whether one‘s record is 

enclosed within the published data set. The second kind  is identity disclosure, that happens 

once a personal is coupled to a specific record within the discharged table. In a number of the 

things, one needs to shield against identity revelation once the soul is unsure of membership. 

During this case, protection against membership disclosure will helps to protect identity 

disclosure. In alternative things, some soul might already grasp that associate individuals 

record is within the disclosure dataset , during which case, membership revelation protection 

either doesn't apply or is low. The third kind is attribute disclosure, that happens once when 

new information about some individuals is revealed, i.e., unharness ,the discharged 

information build it attainable to infer the attributes of a personal additional accurately than it 

had be attainable before the release. Like to the case of identity disclosure, we want to 

contemplate adversaries who already identify the membership information. Identity leak ends 

up in attribute disclosure. Once there is identity disclosure, an personal is reidentified [6] and 
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therefore the corresponding sensitive price is unconcealed. Attribute revelation will occur with 

or while not identity revelation, e.g., once the sensitive values of all matching tuples square 

measure a similar. 

 

4. Slicing Architecture: 
4.1 Simple Architecture 
Generally, in privacy preservation there is lack of security protection. The privacy 

preservation is not possible due to the occurrence of challenger‘s background data in real 

world application. Data in its own format encompasses sensitive data about personal. 

Whenever this data is published it violate the privacy threats. The present study in data 

publishing be dependent on mainly on policies and guidelines as to what kind of data can be 

published and on contracts on the usage of published data. The method alone ends up to 

excessive data alteration or deficient protection. Privacy-preserving data publishing (PPDP) 

delivers methods and tools for publishing valuable information while preserving data privacy. 

Many algorithms like bucketization, generalization have annoyed to preserve privacy however 

they presentation attribute disclosure. So to overcome this problem the algorithm called slicing 

is used. 

 

Fig. 4.1 Shows overall architecture of slicing. 

Functional working of slicing architecture as follows:  

Step 1: Extract the dataset from the database.  

Step 2: Anonymity process divides the records into Two.  

Step 3: Interchange the sensitive values.  

Step 4: Multi set values generated and Displayed. Step 5:Attributes are collective and secure 

data Displayed. 

 

4.2 Slicing Architecture with tuple grouping:  

Slicing with Tuple grouping architecture offers effective arbitrary tuple grouping for micro 

data publishing. Each column encompasses sliced bucket (SB) that permutated arbitrary values 

for each separated data. It is also permutated the occurrence of the value in each one of the 

scans-diversity algorithm orders the diversity when the each sliced table. 

Fig 4.2 shows that slicing architecture of tuple grouping. 

 

Fig. 4.1 Slicing Architecture 
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Fig. 4.2 Slicing Architecture with tuple grouping 

2. Comparative Algorithms 
Slicing Algorithms: 

Slicing algorithm consists of three phases: 1) attribute partitioning, 2) column generalization, 

and 3) tuple partitioning. We studied the three phases. 

 

1. Attribute Partitioning:  

association of unconnected attribute values is very low common and therefore more 

recognizable. Thus, it is good to divided the associations among uncorrelated attributes to 

lookout privacy. In this step, we firstly calculate the relations among  pairs of attributes and 

then group attributes on the basis of their correlations.  

 

2.  Column Generalization  

Records are generalized to satisfy certain minimum occurrence necessary.  

 

3.  Tuple Partitioning  

In the tuple partitioning, records are separated into buckets. We studied  Mondrian algorithm 

for tuple partition technique. unlike Mondrian k-anonymity, no other generalization can be 

connected to the records; we make use of the Mondrian for the reason of separates tuples into 

buckets. 
 

5.1 Algorithm tuple-partition(T, ℓ) 

1. Q = {T}; SB = ∅. 

2. while Q is not empty 

3. remove the first bucket as B from Q; Q = Q − {B}. 

4.split B into two buckets B_1 and B_2, as in Mondrian. 

5. if diversity-check(T, Q ∪ {B_1,B_2} ∪ SB, ℓ) 

DATABASE 

SLICING 

L-DIVERSITY 

SLICING 

ALGORITHM 

TUPLE GROUPING 

ALGORITHM 

SECURE DATA 
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6. Q = Q ∪ {B_1,B_2}. 

7. else SB = SB ∪ {B}. 

8. return SB. 

5.2 Algorithm diversity-check(Ts,Ts_, ℓ) 

1. for each tuple t ∈ Ts, L[t] = ∅. 

2. for each bucket B in Ts_ 

3. record f(v) for each column value v in bucket B. 

4. for each tuple t ∈ Ts 

5. calculate p(t,B) and find D(t,B). 

6. L[t] = L[t] ∪ {hp(t,B),D(t,B)i}. 

7. for each tuple t ∈ Ts 

8. calculate p(t, s) for each s based on L[t]. 

9. if p(t, s) ≥ 1/ℓ, return false. 

10. return true. 

This is all about overview of algorithms. 

 

Below algorithm is for overlapping slicing: 

5.3 Slicing Algorithm: 

1. load dataset;  

2. attribute partition and column  

3. process tuple partition and buckets  

4. slicing  

5. undergo column generalization  

6. do matching buckets  

7. duplicate an attribute in more than one columns  

8. end;  
 

3. Conclusion and Future Work  

Thus from our study and analysis we analyzed that Slicing overcomes the limitations of 

existing techniques of generalization and bucketization and pre- serves better utility while 

protecting against privacy threats. Slicing to protect attribute disclosure and membership 

disclosure.  

 

Slicing preserves better data utility than generalization and is more operative than  

bucketization connecting the sensitive attribute.  

 

Our future work is depend on before anonymizing  the data, one can analyze the data features 

and use these features in data anonymization. As per our future work we plan to design more 

effective tuple grouping algorithms. The trade-off between column generalization and tuple 

partitioning is the topic of future work.   
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With this work we also work on how to handle huge amount of data using slicing. 
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Abstract 
Small and medium-sized enterprises (SMEs) play a pivotal role as engines of growth in many 

economies. SMEs are also responsible for driving entrepreneurship, innovation, and 

competition in many sectors of the economy. They account for a very substantial proportion of 

all economic activity and employment in most countries of the world. The global crisis has 

increased the need for SMEs in the developing world, such as Nigeria, to participate in the 

wider movement for sustainable business growth. While governments build capacities that 

encourage enterprise growth, the SMEs themselves need to adopt business strategies that 

promote the growth and expansion of their businesses. This paper discusses one of such 

growth strategies—market penetration strategy—an intensive growth strategy proposed by 

Igor Ansoff. This strategy allows the firm to penetrate more deeply into its existing market and 

increase its share of that market. The paper suggests and describes the strategies of segmenting 

the firm‘s product market to identify distinct customer groups that offer the firm an 

opportunity to select target market(s) for which it could develop a fine-tuned marketing mix. 

The paper uses the consumer‘s product purchase patterns and product use-related factors to 

illustrate the procedures for identifying and targeting profitable segments in the firm‘s existing 

market. Given that a small and medium-sized enterprise operating in a product market is most 

likely a small firm surrounded by large firms, the paper recommends the market nicher 

strategy as the most appropriate competitive strategy for Nigeria‘s SMEs.  

 

Keywords: - Market penetration strategy, small and medium-sized enterprises (SMEs), 

product-market growth matrix, market segmentation strategies, sustainable competitive 

advantage, market niche strategies. 

 

1.0 Introduction 
No nation can afford to ignore the importance of its indigenous small and medium-sized 

enterprises (SMEs) and the contributions that they make as engines of growth in the national 

economy. SMEs are also responsible for driving entrepreneurship, innovation, and 

competition in many sectors of the economy. In Nigeria, the SME sub-sector plays a pivotal 

role in the overall industrial, commercial, and service economy. Following the introduction of 

the Structural Adjustment Programme (SAP) by the Ibrahim Babangida military regime in the 

mid-1980s, which forced many large companies to reduce their work force, the SME sub-

sector has been growing in number. The sub-sector as a whole provides, on average, 50 

percent of Nigeria‘s employment as well as 50 percent of its industrial output.  
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The global crisis has increased the need for SMEs in the developing world, such as Nigeria, to 

participate in the wider movement for sustainable business growth. The need for SME growth 

is beyond question because SMEs constitute the dominant form of business enterprises; micro, 

small and medium-sized enterprises account for over 90 percent of all Nigerian businesses. 

However, at present, Nigeria‘s SMEs experience many problems and obstacles to growth and 

expansion, which are not just an effect of the present economic downturn. SMEs in both 

developing and the developed world face similar market conditions, which include the lack of 

competitiveness, high mortality rates, problems with information asymmetry, and vulnerability 

to market fluctuations. The challenges of managing SME are also similar, namely high-

perceived risk, very high administrative costs, and poor management.  

 

On the other hand, successful management of SMEs, as indeed all businesses, depends on the 

ability of management to develop quality business plans and marketing strategies that get their 

products to markets and work on opening new markets, conducting market research, and 

sourcing technology. Yet, these elements are lacking in the management of most of Nigeria‘s 

SMEs. While it is desirable that governments and their agencies build capacities that 

encourage small and medium size enterprises to grow, the SMEs themselves need not rely 

solely on government policy and the regulatory framework for sustainable growth.  

 

The purpose of this paper is to propose and discuss market penetration as a strategy that can 

help SME enterprises to expand and grow their businesses. The paper is divided into six 

sections. This first section serves as the introduction. In section two, we discuss the problems 

of business expansion and growth in Nigeria‘s SME sub-sector and present a model of growth 

strategies proposed by Ansoff (1957). In Section 3, we present market segmentation and 

describe how its procedures can help businesses identify actionable market segments in the 

firm‘s existing market. In section 4, we discuss strategies for targeting profitable segments, 

while section five discusses the role of market position in determining the choice of an 

appropriate target market approach in the context of this analysis. The last section, the 

conclusion, pulls together the arguments for the different strategies and the suggestions that 

will help indigenous businesses in the SME sub-sector to expand and grow their businesses. 

 

2.0 Challenges of Growth in the SME Sub-sector 
Enterprise growth can be defined in quantitative and qualitative terms. Quantitative growth 

comprises the increase in measurable variables, such as, turnover, profit, and number of 

employees. Qualitative growth can be defined as a qualitative improvement of the input or 

output of an enterprise. Examples are an improvement of the product quality, the quality of 

customer relations, the quality of work places created, and management competences, as well 

as sustainability in the enterprise‘s development. High-growth small and medium enterprises 

are often associated with employment growth. Growing enterprises generate new jobs and 

offer new products, services, and markets. Frequently, these enterprises are built on and 

related to creativity and innovation.  

 

Creativity refers to the phenomenon whereby a person or an organization creates something 

new (such as a product or a service) or a new way of doing something that has value to the 

society or domain within which the novelty occurs (Mumford 2003).  Creativity, therefore, 

requires newness or novelty as a characteristic of what is created. In business, for something 

new to be considered an innovation, it must result in the creation of new or altered business 

processes within the organization, or changes in the products and services provided (Luecke & 

Katz, 2003). The change must create and deliver new customer value or producer value in a 
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market or create a new dimension of performance and growth through improvements in 

efficiency, productivity, quality, competitive positioning, and market share (Beswick & 

Galllagher, 2010). In the case of the SMEs, growing SMEs function as a transformation and 

diffusion mechanism to turn technical and scientific inventions into product or service 

innovations contributing to structural economic change and growth (Carree & Thurik 2003). 

 

Many business surveys and the scholarly literature have identified financing difficulties as one 

of the most important problems hindering the growth of small and medium-sized enterprises in 

both the developing and the developed countries (UNCTAD 1995, Abereijo and Fayomi, 

2005). For example, the subsector is characterized by serious undercapitalisation, which 

creates difficulties in gaining access to bank credits and other financial markets. Financing 

difficulties prevent SMEs from undertaking productive investments, acquiring the latest 

technology, and adopting modern production methods to expand their businesses, thus 

hampering their competitiveness in the modern economy. 

 

SMEs‘ failure to grow and expand had been blamed in the past on what was seen generally as 

the Nigerian governments‘ lack of interest in and support for the roles that SMEs play in 

national economic development. However, for some decades now, successive Nigerian 

governments have made concerted efforts to promote the growth and development of SMEs. 

For example, the Federal government of Nigeria, with assistance from international financial 

institutions, has tried to address the financing problems of SMEs by creating subsidized credit 

programmes and/or providing loan guarantees. Examples of these are the Small Scale 

Industries Credit Scheme (SSICS), the establishment of the Nigerian Bank for Commerce and 

Industry (NBCI), the National  Economic Reconstruction Fund (NERFUND),  the World Bank 

Loan Scheme (SME I & II), and the  Small and Medium Industries Equity Investment Scheme 

(SMEIES).  

 

Gilmore, Carson, and Grant (2001) have observed that the SMEs do not conform to the 

conventional marketing characteristics; instead, their marketing is characterised by several 

limitations. Among these are that SMEs are small and have limited resources (in terms of 

financing, time, and marketing knowledge). They focus on a small range of products or 

services sold mainly in local domestic markets. The enterprises operate with simple structures. 

They depend on a limited number of staff and lack highly experienced employees. Often, the 

owners are also the managers of the enterprise. The enterprises lack specialist expertise as the 

owner-managers tend to be generalists rather than specialists. Accordingly, management 

vision, thinking, and outlook may be bounded by the horizons, skills, experiences, and the 

knowledge of the owner(s), the pressures of day-to-day management, and tight resource 

constraints. Potential conflicts may arise between corporate objectives and the personal 

objectives of the owner. It will be difficult for these enterprises to adapt corporate culture to 

new situations and challenges. 

 

SMEs have limited funds to finance investments and absorb initial operating losses, while 

spending for market research and market development would take a much higher proportion of 

total spending compared to larger businesses. According to Scase and Goffee (1980), SMEs 

have limited impact in the marketplace—because SME marketing is haphazard and 

informal—based on the way the owner-manager does business. Decision-making occurs in a 

haphazard and apparently chaotic way, according to personal and business priorities at any 

given point in time. Nevertheless, these limitations can be turned into advantage in the sense 

that the owner-manager may exhibit a high level of identification with his business and 
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commitment to its success. As there is hardly any external pressure for short-term success, the 

enterprise‘s owner would be expected to adopt long-term thinking and perspectives on 

growing the business. Growth, however, does not occur automatically; an important success 

factor lies in the enterprise following clearly crafted identified growth strategies. 

 

2.1 Model of Growth Strategies: Ansoff’s Product-Market Growth Matrix 

Ansoff (1957) devised a scheme (shown in Fig. 1 below) that businesses commonly use to 

pursue growth and expansion. The scheme consists of two dimensions: the market and the 

product. Market may be described as a demand-side dimension in which one looks at the size 

and composition of the product market and the level of the firm‘s penetration of that market. 

On this dimension, Ansoff postulated that a company might seek growth opportunities either 

in an existing market or in new markets. The product dimension is essentially a supply-side 

dimension in which one looks at the strength of the firm‘s product lines and the core 

competencies of the firm in marketing its product offerings in the chosen market (Prahalad and 

Hamel 1990). On the product dimension, Ansoff also identified two ways of seeking corporate 

growth—via the firm‘s existing products or by introducing new products. He juxtaposed the 

two product-market dimensions to produce a 2 x 2 matrix, which yields four possible product-

market combinations that portray alternative corporate growth strategies, as shown in Fig. 1. 

 

Figure 1 Ansoff’s Product-Market Growth Matrix for Corporate Growth Strategies 

Products 

 

Existing Products 

 

New Products 

 

 

 

Markets 

 

Existing 

market 

1 

 

    Market Penetration     

 

2 

 

    Product Development     

 

 

New 

markets 

3 

 

    Market Development     

 

4 

 

Diversification 

 

 

As just indicated, Ansoff‘s matrix produces four quadrants or boxes, 1, 2, 3, and 4. Each box 

represents a different corporate growth strategy based on market penetration, product 

development, market development, and diversification. These growth strategies are described 

as follows: 

 

1. Market Penetration—the firm seeks to achieve growth in its current product-market by 

further penetrating this existing market with its existing product lines. Kotler and Keller 

(2006) referred to this approach to growth as an intensive growth strategy. 

 

2. Product Development—the firm seeks growth opportunities by developing new products 

targeted to its existing product-market. This strategy includes performing new value-

generating activities that may result in new products and services that are targeted to the 

existing groups of buyers or end-users.  

 

http://en.wikipedia.org/wiki/Core_competency
http://en.wikipedia.org/wiki/Core_competency
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3. Market Development—the firm seeks opportunities to grow the company‘s business, sales, 

and profits by finding a new group of customers for its current product offerings. The new 

group of customers may be found by entering entirely new geographical markets within the 

country (for example, by opening new sales territories within the domestic market) or by 

entering a new geographical market overseas.  

 

4. Diversification—the firm seeks growth opportunities in diversification. Diversification 

means that, while holding on to its primary business, the firm seeks expansion to achieve 

greater sales volume by entering a new line of business in the same, related, or different 

industry (Uko, 2010). Thus, a diversification strategy often adds new products to the 

company‘s product portfolio and new markets to its competitive scope, both at the same time. 

Kotler and Keller (2006) referred to these growth activities as integrative growth strategies. 

 

In the analysis that follows, we will focus our attention on market penetration—an   intensive 

growth strategy for small and medium-sized enterprises in Nigeria. 

 

2.2 Market Penetration Strategy 

A small or medium-sized start-up firm typically starts in Box 1, selling its product(s) in its 

existing product market. According to the Ansoff model, the firm may stay in this box and 

seek to achieve growth by further penetrating this market to increase its share of the market. 

Therefore, a market penetration strategy is essentially a market share strategy. Empirical 

research conducted by the PIMS (Profit Impact of Marketing Strategy) project on the 

relationship between market share and profitability indicated that firms with a high market 

share were often quite profitable (Buzzell, Gale & Sultan, 1975; Szymanski, Bharadwaj & 

Varadarajan, 1993). However, although the firm stays in the existing market and is selling its 

product lines in this market, to increase market share is not about doing ‗business as usual‘; 

rather, it involves much more aggressive marketing effort to penetrate more deeply into its 

existing market and tapping into all available opportunities for sales growth in that market.  

 

The PIMS project also shows that while firms with high market share were often quite 

profitable, so were many firms with low market share, and firms with moderate market share 

were the least profitable. Porter (1980) referred to this phenomenon as the hole-in-the-middle 

problem. He explained this phenomenon as follows: firms with high market share were 

successful because they pursued a cost leadership strategy; firms with low market share were 

successful because they used market segmentation to focus on small but profitable market 

niches, while firms in the middle were less profitable because they did not have a viable 

generic strategy. 

 

With the large population of Nigeria, one would think that this large population would simply 

translate into a huge market for any company‘s products. However, this has not been the case 

for, in spite of this huge population, a typical small or medium-sized enterprise operating in 

the Nigerian market, regardless of the industry, most likely is a low market share competitor. 

Many Nigerian SMEs still complain of lack of customer patronage—partly because many 

SMEs lack knowledge of their market. Markets are not just large, they are also not 

homogenous; that is, individuals in this large market differ in their needs and in the way they 

respond to a company‘s marketing mix as they go about meeting those needs. Therefore, a 

small or medium-sized enterprise cannot approach the entire market with a blanket marketing 

strategy or with one marketing mix targeted to the entire consumer population.  
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From the findings of empirical research discussed earlier, firms with low market share (as the 

SMEs are) will be successful and profitable if they use market segmentation to identify small 

but profitable market niches where they can operate. This suggests that the SMEs must adopt 

the strategy of market segmentation to divide the total market into smaller subgroups that 

display similar needs and relevant characteristics that enable them to respond favourably and 

in the same manner to the firm‘s marketing strategy. Market segmentation allows for a more 

focused definition of the market in terms of the buyers‘ needs and responsiveness to the firm‘s 

marketing strategy. With market segmentation, the firm is able to set its marketing objectives 

more precisely and to allocate its marketing resources more efficiently. For a low market share 

firm, such as an SME, market segmentation enables it to delimit its marketing focus to 

narrowly defined market segments where it can create a clearly differentiated market offering 

and price it appropriately to satisfy its chosen target market and achieve competitive 

advantage. Having competitive advantage means having a meaningfully better marketing mix 

or market offering for a firm‘s product market than its competitors do, that the firm‘s target 

market values, and which the firm‘s competitors have not been able to copy, imitate, or 

improve upon. Additionally, by focusing on a specific market segment and satisfying segment 

members‘ needs very well, a low market share firm can build such close relationships with 

customers that it faces no real competition in that market segment. This will enable the firm to 

increase sales by getting a much larger share of the business in the market segment.  

 

3.0 Market Segmentation Strategies for SMEs  
In the present circumstance, market segmentation would entail the firm dividing its total 

product-market first into two subgroups, which differentiate coarsely between the product‘s 

current users and non-users. Then, based on their product usage rate, the current users would 

be segmented further into occasional or light users, moderate users, and regular or heavy 

users. However, for the purpose of this analysis, we will treat the light and moderate users as 

one actionable market segment. The non-users are all consumers in the existing market who 

do not buy the firm‘s product. They could be segmented further into at least two broad groups. 

The first group comprises the non-users who are unaware of the firm‘s product and those who 

are aware of it but have strong negative attitudes towards it. This group includes ex-users who 

have defected from the company. The second group comprises those consumers who have 

neutral attitude toward the product or are simply indifferent. We call the first group ‗brand 

rejecters‘, while the second group may be called ‗potential buyers‘. Both the brand rejecters 

and the potential buyers constitute separate actionable market segments.  

 

However, the potential buyers may be divided still further into smaller sub-segments based on 

certain relevant and measurable characteristics. For example, assume that these potential users 

are at different stages of brand familiarity, that is, the degree to which they recognize or are 

aware of the manufacturer‘s brand. They are also at different stages of loyalty to the 

manufacturer‘s brand. In this way, four distinct levels of brand familiarity conjoined with 

loyalty may be identified, as follows:  

 

1. Brand nonrecognition, which comprise potential buyers who are presently unaware of the 

firm‘s product.   

 

2. Brand recognition-neutral attitude, comprising potential buyers who are aware that the 

firm‘s product exists, but are indifferent to it.  

 



         International Journal for Management Science and Technology (IJMST) 
   Vol. 1; Issue 9 

 

ISSN: 2320-8848(O.)/2321-0362(P.) Page 20  November, 2013 
 

3. Brand acceptance and preference, comprising potential buyers who are interested in and 

desire the firm‘s product, but currently they do not use it. 

 

4. Brand insistence, comprising potential buyers who have displayed the highest level of 

loyalty towards the firm‘s product—brand insistence; for example , although their recent 

purchase sequence has not featured the firm‘s brand, the consumers may intend to buy the 

firm‘s brand on their next shopping trip.  

 

From the foregoing analysis, we can identify seven customer segments and sub-segments as 

follows: 

 Heavy users 

 Light and moderate users 

 Brand rejecters 

 Brand non-recognition 

 Brand recognition-neutral attitude 

 Brand acceptance and preference 

 Brand insistence 
 

4.0 Target Marketing Strategies for SMEs  
The members of each of these customer groups, except in the heavy user segment, constitute 

an untapped growth opportunity for the firm. The firm could treat any of these segments and 

sub-segments as a target market. A target market is a clearly defined customer group in a 

product market to which a firm directs its marketing efforts. Targeting any particular customer 

group will require developing a fine-tuned marketing mix for it in terms of product, price, 

promotion, and distribution strategies.  

 

However, the seven segments and sub-segments most likely will differ in attractiveness, based 

on the five criteria of accessibility, actionability, differentiability, measurability, and 

substantiality.   On one hand, accessibility is the ease with which the company can reach the 

segment‘s members effectively and serve them. On the other hand, the term refers to the 

extent to which a consumer or user can obtain a company‘s market offering at the time it is 

needed. Actionability is the extent to which effective marketing programmes can be 

formulated to attract and serve the segment. A segment is differentiable if it is conceptually 

distinguishable from other segments and if their members are known to respond differently to 

different marketing mix elements and programmes. Measurability refers to the ease with 

which the size, purchasing power, and other relevant characteristics of the segment can be 

measured, while substantiality refers to the segment being large enough and, therefore, 

profitable to serve (Kotler and Keller, 2009). A segment would be eligible to select as target 

market if it scores high on these five criteria.    

 

In developing its target marketing strategy in the present case, the company may choose from 

a number of options: a single target market approach, a multiple target market approach, or a 

combined target market approach. In a single target market approach, also known as the 

concentration strategy, the firm selects only one market segment to serve and directs all its 

marketing efforts to serve that segment with only one marketing mix. This target market 

approach allows firms with limited resources (such as, the small and medium-sized 

enterprises) to concentrate on one market segment and seek to achieve a competitive 

advantage there. However, by ignoring the other actionable market segments, the firm that 

follows this strategy may find itself missing available market opportunities. The multiple 
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target market approach is a multi-segment strategy in which the firm chooses two or more 

segments to the exclusion of all others, treats each selected segment as a separate target 

market, and develops a unique market mix for each. While this strategy recognizes the 

differences in responsiveness among the market segments, it increases the firm‘s production 

and marketing costs—because it may require manufacturing a different product and 

developing separate and different promotional plans and distribution channels for each 

segment. The combined target market approach combines two or more distinct market 

segments into one larger target market and then develops one marketing mix for this enlarged 

target market. The firm that adopts the combined target market approach looks at various 

similarities among the segments that form the combination rather than their differences and 

then tries to extend or modify its basic marketing mix appeal to the now combined customer 

group.  Applying this strategy for the case in hand would mean combining  two or more out of 

the four identified sub-segments of potential users into one market segment having the 

common characteristic that they all are potential buyers of the firm‘s product and then 

devoting the firm‘s marketing resources to satisfy their needs better than competitors can do. 

However, a major drawback of this approach is that the marketing strategy the firm develops 

for the combined segment may be too broad to satisfy the distinctive needs of the sub-

segments that make up the combined target market. Additionally, these original sub-segments 

might be targets already of fine-tuned marketing mix strategies by the firm‘s competitors; in 

which case, there will always be a big battle to win them over. 

 

4.1 Targeting the Heavy User Segment 

Studies have shown that, for most products, the Pareto 80-20 principle applies, that is, a 

relatively small group of users (about 20 percent) are heavy users who buy and consume about 

80 percent of the company‘s product output. Applying this principle in financial terms, it 

states that 80 per cent of the company profits come from 20 per cent of its customers. In the 

financial services industry, this concept is known as profit risk, where a company derives 

positive income earnings from 20 per cent or fewer of its customers, while 80 per cent or more 

are costing the company money (Koch, 2004). In recent years, this profit-generating 20 

percent of the company‘s customers have been referred to aptly as profitable customers. Thus, 

a profitable customer is a person, household, or company that over time yields a revenue 

stream that exceeds by an acceptable amount the cost the company incurs in attracting, selling 

to, and servicing that customer. 

 

Given the importance of the heavy user or profitable segment to the firm, targeting heavy 

users has become the objective of many firms‘ traditional marketing strategies. In developing 

an overall marketing strategy toward the heavy user segment, one would assume that the 

combination of product, price, promotion, and place (distribution) policies and programmes 

the firm uses currently to reach its heavy user segment has been attractive to this segment and 

is working. In other words, the firm‘s current strategy may be considered an adequate and 

acceptable response to the needs and wants of this segment. Therefore, one would always 

proffer a more-of-the-same successful approach towards the heavy user segment. 

Nevertheless, a company cannot rest on its oars because it has in its hands a strategy that 

works; the firm must develop strategies and programmes that maintain and reward its heavy 

user segment‘s loyalty and ensure that it wards off their being attracted to competitors' 

promotions. Furthermore, the firm should encourage loyal customers to stockpile the firm‘s 

brand (Mela, Jedidi & Bowman, 1998). This practice has the effect of lengthening their 

repurchase cycle and, in the interval, killing their interest in competitors' promotions. 

Similarly, the firm should encourage its current customers to trade up from their regularly 
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purchased sizes to a larger size and also encourage them to increase repeat purchase. Finally, 

the firm should develop customer relationship management (CRM) programmes that help 

form tighter bonds that will enable it to hold the company‘s present customers, keep them 

from switching, and retain them as repeat customers. Customer retention in the heavy users 

segment is, therefore, vitally important to the firm, bearing in mind that it is more costly to 

attract a new customer than to please an existing one, just as it is even far more costly to bring 

a new customer to the same level of profitability as a lost customer (Kotler & Kelley, 2006).   

 

4.2 Targeting Light and Moderate Users 

The objective of increasing the firm‘s share of its existing market suggests that the firm should 

take note also of the gaps in market coverage for light and moderate users. Such gaps may be 

closed by cultivating stronger customer relationships with members of the light and moderate 

user segment and developing brand-building activities and marketing strategies targeted to 

them to increase customer loyalty and total sales volume in this segment. The marketing 

strategies directed to the light and moderate users should be aimed at converting them into 

heavy users by encouraging them to stick to the firm‘s product, while buying and using them 

more frequently (Neslin, 2002). Such policies and programmes would be designed to achieve 

some specific marketing promotional and distribution outcomes. In particular, they should be 

designed to obtain the widest possible market coverage for the firm‘s products at all levels of 

distribution and maintain a satisfactory level of distribution coverage for the firm‘s products, 

particularly at the retail level. In addition, they should arouse and sustain the interest of the 

trade (dealers, wholesalers, distributors, and retailers) in the firm‘s product offerings, increase 

their handling of them, and enhance their attention to them, as well as arouse the retailer's 

interest in particular and encourage them to give both more shelf space and more conspicuous 

shelf locations to the company's product offerings. Furthermore, they should encourage the 

company's sales personnel to intensify their sales calls on the retail outlets, while maintaining 

and rewarding current consumers‘ loyalty to the firm‘s brand and ward off their being 

attracted to the competitors' promotions. They should encourage loyal customers to stockpile 

the firm‘s brand (Mela, Jedidi & Bowman, 1998). As previously noted, this practice has the 

effect of lengthening their repurchase cycle and, in the interval, killing their interest in the 

competitors' promotions. Finally, such promotional policies should encourage brand switching 

behaviour (that is, attract the competitors‘ customers to try the firm‘s brand and encourage the 

firm‘s current customers to trade up from their regularly purchased sizes to a larger size and to 

make them increase repeat purchase.     

 

4.3 Targeting Potential Buyers 

Our earlier analysis had shown that, based on their brand familiarity and loyalty, the potential 

buyers segment can be divided further into four actionable sub-segments. Unless the firm 

adopts a combined target market approach as discussed earlier, each of those sub-segments 

would be targeted with a differentiated marketing strategy using a variety of techniques. In a 

mature market, the only way to increase a company‘s share of the market is to take away sales 

from competitors. Only aggressive marketing techniques by the firm will convince potential 

customers that its offer is better than that of other companies. Thus, to increase its marketing 

share, the firm must come up with some marketing techniques that will catch potential 

customers‘ attention and draw their patronage away from its competitors. For example, for the 

brand non-recognition sub-segment, the firm should create an awareness of the firm‘s product 

among this segment and offer promotional incentives (such as, free product samples, 

couponing, and demonstrations), which will induce them to try the firm‘s product. Some 

manufacturers offer free product samples to consumers to achieve immediate consumer 
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introduction to their products, to break existing customer brand loyalties and consumption 

habits, and to encourage brand switching in favour of their own brands. Once non-users 

become first-time buyers, the firm should encourage subsequent repeat purchase behaviour by 

these first-time users. 

 

For the brand recognition-neutral attitude sub-segment, the realisation that the members of 

this group do not use the firm‘s product because of indifference to it would suggest that the 

firm develop strategies that change their neutral attitude to a positive attitude toward its 

product. This can be achieved through persuasive advertising aimed at creating liking, 

preference, and conviction leading to purchase of the product. Some research evidence 

suggests that comparative advertising, which makes explicit comparison of two or more 

brands, would be more effective in eliciting these cognitive and affective responses at the 

same time (Petrevu and Lord, 1994; Grewal, Kavanoor, & Barnes, 1997).  The firm should 

also offer price and promotional incentives (such as sampling programmes, couponing, and 

demonstrations) to induce initial trial of the product, as well as encourage them to switch from 

competitive brands to the firm‘s brand. 

 

The members of the brand acceptance and preference sub-segment have displayed brand 

acceptance and brand preference towards the firm‘s product. However, presently they do not 

buy it for a number of reasons, which may include that the firm‘s product are not available in 

their trading area, the product is highly priced, or these potential buyers are being wooed by 

the competitors‘ incessant promotions. Other possible reasons are that they buy competitors‘ 

brands out of habit or consumer inertia and there may be high switching costs. Consumer 

inertia is a feeling of passiveness on the part of the consumer that affects his information 

processing, brand evaluation, and brand choice. Consumer inertia creates an unwillingness to 

engage in exploratory behaviour in the marketplace. It leads to passive learning and a desire to 

save time and energy resulting in routinized response behaviour and repeat purchase of the 

same brand without any genuine feeling of brand loyalty (Uko, 2011). The consumer‘s 

switching costs are the one-time costs the buyer faces when switching from one supplier‘s 

product to that of another vendor, for example, in business-to-business (B2B) transactions, the 

costs incurred in retraining the customer company‘s employees to use the new supplier‘s 

equipment.  

 

On distribution arrangements, companies may follow a push or pull policy (or both); both 

increase sales by providing extra incentive to purchase. A push strategy is a promotional 

strategy in which the company relies primarily on its own sales representatives to sell the other 

channel participants (primarily resellers) on carrying its brands. The company offers 

incentives and extra values in the form of buying allowance, merchandise allowance, free 

goods, and trade contests to different types of resellers in the distribution channel to motivate 

them to push his products through the channel system to the consumer. Trade contests, for 

example, are staged to reward retailers that sell the most for the company. The retailer‘s sales 

personnel are rewarded also with push money. Also called spiffs, this is cash payment 

manufacturers make to the retailers‘ sales personnel as additional compensation to induce 

them to embark on an aggressive selling of the manufacturer‘s products and to give such 

products special attention in displays, as well as answering shoppers‘ calls inside the store. In 

many cases, however, an effective push strategy calls for the careful blending of intensive and 

well-organized sales efforts by the manufacturers‘ sales force and by the distributors‘ sales 

personnel to achieve favourable consumer reaction.  Advertising may be used in conjunction 

with these sales promotions.  
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In a pull strategy, the company promotes directly to consumers with the intention to create a 

strong consumer demand, relying primarily on massive consumer advertising and consumer 

sales promotions to draw customers into the reseller's establishment to demand its brand by 

name. The pull strategy involves use of such promotional incentives as samples, coupons, 

premium offers, and bonus packs. Some companies offer free product samples to introduce 

their brands to nonusers in order to induce immediate consumer trial, break existing brand 

loyalties and consumption habits, and encourage brand switching in favour of their own 

brands. A coupon is a voucher issued by a manufacturer to be presented to a retailer giving the 

holder a discount of a certain specified amount (or percentage of retail price of the product) on 

the next purchase of the product, usually with certain conditions attached. Couponing has 

become a standard consumer sales promotion that manufacturers in the United States and 

other advanced economies of Europe use to promote both new products and mature 

products—to induce immediate trial of a new or an improved product, to increase sales 

volume quickly, to attract repeat buyers, or to introduce new product features, including new 

package sizes. The conditions commonly involve the voucher being valid only if a certain 

quantity is bought or only if the customer has certain characteristics, such as being a senior 

citizen, student, or toddler. 

 

Premium offers are extra products, such as a biro pen, a small toy, or a toothbrush offered free 

(as a bonus item), or at minimal price, as an incentive to buy a particular product, such as 

toothpaste, skin lotion, or cigarettes. Sometimes, companies also offer premiums in the form 

of reusable containers bearing their names and logos in order to help promote other products 

in their product line. Manufacturers use premium offers to promote established brands by 

encouraging brand switching (that is, attract the competitors‘ customers to try the promoted 

brand), to get current product users to trade up to the larger size from their regularly purchased 

sizes, and to make them increase repeat purchase. Whether free or at some cost, the extra item 

that is offered in the premium offer represents a savings to the consumer for buying the brand. 

A bonus pack is a package containing two items of the same product (or twin pack) that sell 

for the price of only one. For example, a manufacturer may attach a sample size of a product 

to a full size of the same product in a bonus pack as an incentive for the consumer to buy the 

product. Frequently, manufacturers use bonus packs to introduce a new product (made by the 

same manufacturer), for example, a new fabric softener included in a package with a laundry 

detergent made by the same company. Similarly, a manufacturer may offer a bonus pack to 

make buyers aware of a companion product to one they already use (for example, a new hair 

conditioner included in a package with shampoo with which the buyer is already familiar).  

 

These incentives—sampling programmes, coupons, premium offers, and bonus packs—must 

be designed attractively and carefully targeted to the ultimate consumer to induce him to look 

for the manufacturer‘s brand in the retail outlet and ask for it by name—because the consumer 

is aware that something attractive is going on and he too wants to benefit from it. Since the 

pull strategy draws the consumer to seek the company‘s product in the retail store, the retailer 

in turn will go to wholesalers to obtain the product. The company's sales personnel play a 

pivotal role in the success of a pull strategy. They must intensify their sales calls on the retail 

outlets to ensure that retailers carry sufficient stock of the company's brands, give them 

adequate and good shelf space, and cooperate in the company's ongoing sales promotion 

programmes.  

 

Psychological pricing refers to several promotional pricing methods designed to influence the 

customer‘s perception of the value implied by the price he or she pays for the product. Two of 
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the commonest psychological pricing methods used by retailers are prestige pricing and odd 

number price ending. Also called premium pricing, prestige pricing is a promotional pricing 

method in which a manufacturer, seeking to capitalize on the buyers‘ price-quality perception, 

consistently prices its product at, or near, the high end of the range of acceptable prices in 

order to attract status-conscious consumers. Careful brand management coupled with a well-

crafted advertising campaign create value that often convinces consumers to pay a premium 

price for products. To the manufacturer, creating value consists essentially of managing the 

projected image of its brand so that the consumer sees the brand as being worth the amount 

that the advertiser wants him/her to see and, therefore, be willing to pay a premium price 

charged by the manufacturer.  

 

The prestige pricing method works best for shopping goods (such as, furniture, jewellery, and 

household appliances) and specialty goods, such as photographic equipment, high-priced 

luxury cars, high-fidelity sound equipment, and men and women‘s high-fashion clothing. This 

class of consumer products have relatively high unit value. Consumers buy them only after 

much prepurchase information search and deliberation have taken place and they base their 

product choices on price, quality, style, brand loyalty, lifestyle, and self-image considerations. 

The objective of companies that practice prestige pricing (such as, Rolex SA, a Swiss 

manufacturer of high-quality, luxury wristwatches) is to convey an image of the product‘s 

superior value to buyers who believe the high price is an indication of good quality and a sign 

of self worth, success, and status. Rolex watches are popularly regarded as status symbols. 

Another objective is that the manufacturer uses the prestige pricing method to enhance the 

overall image of his entire product line.  

 

The odd number price ending is a pricing practice used widely in retail store price tags 

whereby suggested retail prices are quoted as odd numbers—mostly a nine-ending number 

(for example, $2.99 instead of $3.00). In this example, the belief is that the nine-ending 

number will stimulate more purchases than a $3.00 price tag. This belief is based on the 

behavioural phenomenon referred to as the left-digit anchoring effect, which suggests that 

judgments of numbers are anchored on left-most digits. In this example, buyers will 

subconsciously perceive 2.99 as being closer to 2 than to 3. Many sellers will even seek to 

enhance this effect by writing the cents in smaller prints, such as, $2
99

. Another hypothesis is 

that consumers ignore the least significant digits rather than do the proper rounding. Thus, 

even though the consumer has seen the cents, he may subconsciously ignore it. Although 

empirical studies have shown that sales promotions hardly ever turn deal-prone shoppers into 

loyal customers, Anderson and Simester (2004) suggest that even such consumers may be 

induced to make subsequent purchases after the initial trial.  The firm should also create 

lower-priced versions of the product targeted to this group and encourage brand loyalty in 

other ways.  

 

For the brand insistence sub-segment, the firm must realize that although the members of this 

group are loyal to the firm‘s brand, their recent purchase sequence has not featured the firm‘s 

brand. There may be some reasons for this; such reasons include the firm‘s brand not being 

always available in their trading area and/or the product‘s price having gone up beyond the 

sub-segment members‘ purchasing power. This suggests that the members of this sub-segment 

would buy the firm‘s product if the firm makes the product available and affordable to them.  
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4.4 Targeting the Brand Rejecters 
Researching into the characteristics, attitudes, and purchase and consumption behaviours of 

the brand-rejecters would reveal their buying preferences, present buying habits, and the 

reasons why they do not buy the firm‘s brand, while patronizing competing brands. Such 

research may also point to ways the firm can use to approach them and convert them into users 

of its product (or win them back, in the case of defectors). For example, as a first step, it may 

be necessary for the firm to use the kind of advertising campaigns and promotions that will 

change their present negative attitude to neutral attitude. With this action, the non-users will be 

converted into potential buyers of the firm‘s brand. Once they have developed positive attitude 

towards the firm‘s product, this strategy will move them closer to becoming customers. 

Subsequently, it may require giving the same segment the firm is working on price deals and 

other non-price incentives to induce trial of the firm‘s brand and to encourage them to switch 

from the competitive brands they are currently buying to the firm‘s brand.  However, the costs 

of converting the brand-rejecters into potential buyers, trial users, moderate users, and 

ultimately heavy users have to be weighed against the financial gains the firm will make from 

doing so. This is because more often than not this group turns out to be unprofitable 

customers. 

 

5.0 The Role of Market Position 
Which of the foregoing strategies is appropriate to adopt to increase market share in its 

existing market will depend on the firm‘s relative position in this market, that is, is the firm 

the market leader, market challenger, or market nicher?  Market penetration occurs when a 

growing market already exists and the company has a strong brand with good market 

acceptance. These conditions enable a company to penetrate its existing product market by 

gaining competitors' customers (that is, taking part of their market share). Other ways include 

attracting non-users of if its product or convincing current users to buy and consume more of 

its products or use more of its services. However, in competitive markets, sustaining current 

market share and gaining more is for firms with above average performance—sustains profits 

that exceed the average for its industry. The concept of competitive advantage lies at the heart 

of understanding a firm's performance in competitive markets. The firm that achieves above 

average performance is said to possess a competitive advantage over its rivals. A competitive 

advantage exists when the firm is able to deliver the same benefits as competitors but at a 

lower cost or deliver benefits that exceed those of competing products. Thus, a competitive 

advantage enables the firm to create superior value for its customers and superior profits for 

itself. As Porter (1985) argued, competitive advantage grows fundamentally from the value a 

firm is able to create. Value is what buyers are willing to pay and superior value stems from 

offering lower prices than competitors for equivalent benefits or providing unique benefits that 

more than offset higher prices. 

 

However, having a meaningfully better product or service offering for the firm‘s product-

market does not necessarily guarantee the firm long-term success. For a competitive advantage 

to be strategically meaningfully, it must be sustainable. Porter argues that the fundamental 

basis for above average performance in the long run is a sustainable competitive advantage. A 

sustainable competitive advantage (SCA) is a distinctive competence that a firm has, which is 

durable and cannot easily be copied or duplicated by its competitors. Three conditions must be 

met for a competitive advantage to be sustainable. One, customers in the firm‘s product 

market must perceive a consistent difference in the firm‘s important product delivery attributes 

compared to those of the competitors. Two, the difference in the firm‘s important product 

delivery attributes will be a direct consequence of there being a capability gap between the 
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producer and its competitors. Three, the difference in the important product delivery attributes 

and the capability gap can be expected to endure over time 

 

As previously indicated, the choice of a target marketing strategy may differ depending on the 

firm‘s market position, its market share in the industry. Firms are classified based on their 

market share or dominance of an industry. There are four types of market dominance 

strategies:  market leader, market challenger, market follower, and market nicher.  A market 

leader is the firm with the largest market share in the product market. A market challenger is 

the firm that has the second largest market share position in the product market and is 

competing aggressively to increase market share in order to come close to or even overtake the 

market leader. The market follower may be the firm that holds the second largest market share 

position or is close to the runner-up in an industry or product market. Unlike firms its size or 

market share position that aggressively seek to match or overtake the market leader, the 

market follower is content with its share position. It prefers to follow rather than challenge the 

market leader—for two possible reasons. One, the market follower firm does not want to 

provoke heavy retaliation by attacking the market leader head-on. Two, the market follower 

considers that the costs of the competitive battles it needs to wage in order to take market 

share from a vigilant market leader may outweigh the potential benefits of doing so. A market 

nicher is a firm that operates on the fringe of an industry or product market dominated by big 

rivals. A small and medium-sized enterprise operating in a product market is most likely a 

small firm surrounded by large firms.  

 

In competing in a product market, the large firms always take proactive actions to maintain 

their dominant position or adopt both offensive and defensive strategies to repulse challenges 

by smaller firms. In doing so, the large firms often have in-built competitive advantages that 

smaller firms, such as small and medium-sized enterprises, do not have at all or may be 

available to them at higher costs. These market leader advantages include having the most 

reputable brands in the market, and benefitting from the economies of scale in production and 

other functions of business, as well as cumulative experience effects—all of which translate to 

a favourable cost position. Other advantages are preferred access to suppliers based on their 

purchase volumes and access to the best distribution channels based on volume supplies. 

Finally, the large firms command great resources that make them willing to sacrifice 

immediate profits, if necessary, to engage in protracted competitive battles to maintain their 

market position. Nevertheless, small and medium-sized enterprises, as small firms, can still 

survive and find growth opportunities in product markets dominated by large firms—by 

following market niche strategies, that is, its looks to exploit a niche market. The market 

nicher seeks competitive advantage in its own segment.  

 

5.1 Market niche strategies 

A market nicher avoids head-on competition with the dominant firms. Instead, it goes after 

market niches that have little or no appeal to the dominant firms and, therefore, are neglected 

or overlooked by them. A market niche is a small narrowly defined market segment whose 

members have distinct needs to satisfy. Because they are small, market niches are usually 

unattractive to many large firms. In such situations, a small or medium-sized enterprise 

operating in a product market dominated by large competitors must find a niche that is safe 

and profitable. However, the market niche must be large enough to sustain growth but small 

enough that it does not look attractive to the market's bigger players. A market niche can be 

very profitable and the profit margins are high—because the market niche does not attract 

many competitors. Besides, customers in the niche often are willing to pay a premium price in 



         International Journal for Management Science and Technology (IJMST) 
   Vol. 1; Issue 9 

 

ISSN: 2320-8848(O.)/2321-0362(P.) Page 28  November, 2013 
 

order to satisfy their distinctive needs. The market nicher is close to his customers, knows 

their needs very well, and uses this knowledge to foster a close relationship with customers 

and to develop a marketing mix that satisfies the distinctive needs better than competitors do. 

In this way, the market nicher firm is able to reap production and marketing economies based 

on specialization. 

 

However, there are always dangers in a small or medium enterprise concentrating in a market 

niche. One, there is always the possibility that its bigger rivals will find ways to neutralize the 

competitive advantage the market nicher has developed in serving the market segment. Two, 

segment buyers‘ needs and preferences may change in the direction of blending with the needs 

and preferences of the wider market. Such shifts in buyer needs and preferences will erode the 

distinctive competences the market nicher has acquired in serving the needs of his niche. 

Three, the profit potential or profitability of the market niche may be so attractive that the 

large firms become interested in moving into the segment. In the wake of such entry, segment 

profits will be splintered. Therefore, targeting multiple niches is an option that offers an SME 

a higher chance of growing its business because the firm will not be dependent on one 

segment. 

 

6.0 Conclusion 
The need for SME growth in the developing world is compelling because SMEs constitute the 

dominant form of business organization and they play a pivotal role in the overall industrial, 

commercial, and service economy. SMEs in Nigeria need to participate in the wider 

movement for sustainable business growth. As the governments tackle the financing 

difficulties that hinder the growth of small and medium-sized enterprises and build capacities 

that encourage small and medium size enterprises to grow, the SMEs themselves must adopt 

strategies for sustainable growth. The successful management of SMEs depends on the ability 

of management to develop quality business plans and marketing strategies that promote 

growth.  

 

This paper analysed market penetration proposed by Igor Ansoff as a growth strategy—an 

intensive growth strategy in which the firm seeks to achieve growth by penetrating more 

deeply into its existing market, tapping into all available opportunities for sales growth in that 

market in order to increase its share of the market. The paper described the strategies of 

market segmentation and targeting as the foundation for understanding consumer markets. 

Knowing the size of distinct customer groups that make up the total market and their 

demographic profiles, lifestyle orientations, and other behavioural characteristics that 

differentiate one group from another presents the firm an opportunity to select target market(s) 

based on the combination of their product usage rate and brand familiarity and to develop a 

fine-tuned marketing mix for them. The paper illustrated the procedures for identifying and 

targeting profitable segments in the firm‘s existing market. Given that any small or medium-

sized enterprise is a low market share competitor in its product market, the paper recommends 

market nicher strategy as the most appropriate target marketing approach for Nigerian SMEs 

to penetrate their existing markets. 
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Abstract 
This paper reports an investigation on the status and the growth of cloud computing (CC) 

technology. It first provides some background knowledge on CC and its applications. It then 

reviews the concept of diffusion of innovation and the ways it can be modeled for cloud 

computing using proxy indicators. S curve model was assumed for prediction of the growth 

rate and behavior of CC adoption. Secondary data was used on some proxy indicators for 

adoption of CC due to the fact that the actual adoption figures are very small in number and 

not quite reliable. Two types of data were considered, the number of registered patents and 

the number of journal publications. The latter was obtained from two sources to ensure 

accuracy. The data was used to estimate the model parameters maximizing the coefficient of 

determination. The model identified the very likely pattern of behavior of growth of diffusion 

of CC. Both types of data confirmed the S-shaped behavior of the diffusion pattern and 

pointed to the same saturation time. Some conclusions were made on the basis of the findings 

indicating a positive sign for investment in this technology for some time. 

Keywords: Diffusion of Technology, S-curve, Cloud Computing Trends 

Introduction 
Traditional information infrastructure or systems could no longer support the business 

operational or decision-making activities efficiently. The amount of information traffic 

needed, the increasing complexity, and even the assets needed to maintain the appropriate 

information architecture can be overwhelming for the company or corporation to handle.  

 

Cloud computing technology provides an alternative innovation that changes, not what, but 

how of today‘s information and communication technology. According to Marston, Zhi, 

Bandyopadhyay, Juheng, & Ghalsasi (2010) cloud computing is a representation of a 

fundamental change of the way ―information technology (IT) services are invented, 

developed, deployed, scaled, updated, maintained and paid for‖. The concept of ―cloud‖ itself 

can be traced back to 1950s, where computers took huge spaces and were only available for 

experiments as a mainframe computer. The technology didn‘t allow for terminals or any 

internal computing or processing capability. Thus with physical networking, a mainframe 

will be connected to multiple clients or terminals to share computing capability with clients 

(Wikipedia, 2013). Even though the word ―cloud‖ was not applied then, the concept of cloud 

as used today is rooted back to that time. As David Linthicum, senior Vice President for 

Cloud Technology Partners put it, ―Cloud computing is nothing more than rethinking the way 

we consume the services and the delivery mode. However in the end we will still be dealing 

with the same things for over thirty years, such as storage, processors, application 

development, and so on‖, (Varett, 2013).  
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Korzeniowski (2013) named cloud computing as the ―third platform‖ that shifts IT industry 

after mainframes followed by PCs, by which companies or organization can efficiently and 

flexibiliy manage their IT infrastructure according their needs. IDC even argued that from 

now on, cloud computing will drive around 90% of IT market growth (Korzeniowski, 2013). 

Equal Employment Opportunity Commission expects to save about 40% over the next five 

years by outsourcing its financial management application to a cloud computing service 

vendor (Marsan, 2011). Microsoft concluded that using 1000 servers through a cloud 

provider is 80% cheaper than owning 1000 server data centers (Mullins, 2011). Microsoft 

itself spent 90% of its $9.6 billion R&D budget on cloud strategy for the year 2011 

(Bloomberg.com, 2011).  

Despite such straight forward advantageous features there is still a great deal of uncertainties 

regarding the growth of this technology into its fullest potential because of the uncertainties 

in target consumer‘s mind. This paper attempts to shed some light on understanding of the 

growth of CC. 

Nature and applications of Cloud Computing 

Lack of one agreed definition of Cloud Computing may bring confusion. Some examples of 

these definitions can be seen in Investopedia.com, Geelan,(2009), Stavinoha, (2010). Internet 

services such as Google search engine, Gmail, Office 365, DropBox, and Youtube are 

actually cloud computing in action, (Nielsen,2013). This technology has three forms: Cloud 

Software as a Service (SaaS), Cloud Platform as a Service (PaaS), and Cloud Infrastructure 

as a Service (IaaS), NIST (2012). The essential characteristics of Cloud Computing are, on-

demand self-service, broad network access, resource pooling, rapid elasticity, and measured 

service (NIST, 2012).  

 

Deployment of cloud can come in four models, Private Cloud where the cloud infrastructure 

is owned and operated exclusively for a single organization. Community Cloud shares the 

infrastructure between several organizations or entities that have the same concern or needs. 

Public Cloud refers to cases where the provider offers the applications, storage, and other 

services (or resources) for the public.  Hybrid Cloud  is using different cloud infrastructures 

bound together with standardized or proprietary technology that enables data and application 

portability. 

The reason that a business considers or decides to use cloud is mainly economical as cloud 

computing needs less initial investment, fewer skilled internal IT resources, and lower 

operating expenses (Stavinoha, 2010). 

Cloud offers freedom to break away from the physical restriction on data storage, by offering 

cloud storage service. An example is Office 365 that allows operations on Office documents 

online and access to email and calendar integration, file sharing and project managing tools 

(Microsoft, 2012). For the user, the data is always couple of clicks away thus negating the 

need for up-front investment in user-owned resources Strickland(2013). 

Marston, Zhi, Bandyopadhyay, Juheng, & Ghalsasi (2010), summarizes the key advantages 

of cloud computing to business in 5 points namely 1)lowering the cost, 2)quick access to 

needed resources with least investment, encouraging innovations, quick scaling of services 

according to the market demand and the possibility to new types of applications and delivery.  

Application of public cloud services, mainly due to computing for supply chain management, 

has grown exponentially to reach $206.6 billion by 2016 from $109 billion in 2012, Dwight 



         International Journal for Management Science and Technology (IJMST) 
   Vol. 1; Issue 9 

 

ISSN: 2320-8848(O.)/2321-0362(P.) Page 32  November, 2013 
 

Klappich (2012). From 2011 to 2012, the number of companies that adopted the cloud 

computing technology has increased by about 40% and not slowed down, Pham (2013). 

Cloud-based Customer Relationship Management (CRM) applications has the highest 

penetration in Small and Medium Businesses (SMBs), according to a survey conducted in 

December 2011 on more than 400 U.S based companies (ITBusinessEdge.com). Putting the 

HR department ‗on the cloud‘ facilitates a mobile workforce and should also allow flexibility 

as well as being more cost effective than traditional IT (Wootton, 2013). 

Security in cloud computing is one of the biggest concerns, Furht & Escalante,(2010). 

Physical segmentation and hardware-based security is futile to resist attack from another 

virtual machine that uses the same server. Thus companies show negative feeling about how 

someone else, the service providers, has control on their data or application (Furht & 

Escalante, 2010). This point was confirmed by a survey done by Microsoft using 1979 IT 

professionals.   

The combination of the above knowledge has caused a pattern of progress in adaptation and 

adoption of this technology. Question is what should be expected of the future? This paper 

attempts to provide some insight into the diffusion of cloud computing technology by fitting 

an S curve to the data available in order to determine the progress of CC.  

Due to lack of a concise definition, varied nature of the technology and lack of data over the 

short life of CC, we chose to use proxy data. It is safe to assume that number of publications 

and patents resemble the progress of CC as a substitute for the actual number of adoptions. 

Daim, Rueda, Martin, & Gerdsri (2006), concluded that patent data and bibliometrics, the 

measurement of texts and information that traditionally was being used only to trace 

academic journal citation, can provide the historical data in the case of emerging technologies 

to understand the past and forecast possible future. We therefore fit the well-known 

Gompertz‘s S curves into the proxy data while testing the statistical suitability of the model 

to the sample and the population. Conclusions will be drawn on the results. 

Literature search on Diffusion of Technology 

The concept of Innovation was popularized in a book titled ―Diffusion of Innovation‖, by 

Rogers (2003), where he defined diffusion as a process an innovation is communicated 

through certain channels over time among the members of a social system‖ having 

compatible values, beliefs, and past experiences, leading to social change.  He further 

identifies that individuals or social units are adopting new ideas in different ways and speed, 

called innovativeness. The innovators come first, among 2.5% of all, followed by early 

adopters (13.5%), early majority (34%), the late majority (34%), and the laggards (16%) 

roughly as parts of a normal distribution.  

Hameed, Counsell, & Swift  (2012) acceps Roger‘s theory of Diffusion of Innovation in 

explaining pre-adoption and adoption-decision stages. However argue that user acceptance 

model is needed to explain all pre-adoption, adoption-decision, and post-adoption stages, thus  

objecting to its adequacy for information technology (IT) adoption.  They base their 

arguments on findings of Thong and Yap (1995) and (Lee & Cheung, 2004).  

Using other research results such as Theory of Reasoned Action (TRA), Fishbein and Ajzen 

(1975), and Perceived Behavioral Control (PBC), (Ajzen, 1991),   Technology-Organization-

Environment (TOE) framework of Tornatzky and Fleisher reported in Brigham Young 

Universtiy, (2011), Hameed, Counsell, & Swift (2012) developed the Diffusion of Innovation 

Theory (DOI) to explain activities involved in pre-adoption and adoption-decision phase 
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using 5 determinants of Innovation Characteristics (trial-ability, cost, security, advantage, 

etc.), Organizational Characteristics (top management support, readiness, size, etc.), 

Environmental Characteristics (uncertainty, government support, competitive pressure, etc.), 

CEO Characteristics (CEO‘s attitude, innovativeness, knowledge, etc.) and User Acceptance 

Attributes (attitude toward use, perceived ease of use, perceive usefulness, etc.). Given 

sufficient data one could use this type of models to determine the relationships between its 

constituents and to draw conclusions on how diffusion could be characterized.  

S-curve or sigmoid curves describe most technology adoption behavior. This curve has 

especially interesting characteristics reflecting the adoption process as it naturally occurs. It 

starts slowly, continued by a steep growth, changes direction at its inflection point, and then 

slows down approaching the saturation level and eventaually dies down, Aravantinos & 

Fallah, (2006). Rojko, Lesjak, and Vehovar (2010) depict the present condition of IT 

evolution in term of Efficiency and Development as a combination of individual S-curves. 

Fisher-Pry model is a symmetric S-curve, meaning that the inflection point occur in the 

middle range, ie, the peak of the diffusion rate will be achieved at half of the saturation level 

while in Gompertz model the saturation point is related to the time that the growth reaches 

37% from its saturation level, (Christodoulos, Michalakelis, & Varoutas, 2010). Although 

Gompertz model was developed to estimate or calculate the mortality rates in 1825, it has 

been adopted in forecasting technology (Martino, 1993) mainly due to its unique asymmetric 

properties, (Trappey & Wu, 2008). CostQuest, (2011), summarized that Fisher-Pry can better 

forecast technology when substitution is driven by superior technology that would 

overwhelmingly hold advantage over the old ones and that Gompertz model is better when 

the substitution is driven by superior technology, but the consumer choice is a significant 

factor in the adoption process.   

Given that adoption, personal or individual factors are significant determinants for adoption 

as argued earlier and summarized by Hameed, Counsell, & Swift, (2012), and the data 

available, Gompertz model will be used to model the indicators for diffusion of Cloud 

Computing data.  

Data  
For one indicator on diffusion of cloud computing, 44 cases of monthly registered patent data 

under cloud computing was acquired from United States Patent and Trademark Office 

(USPTO), from October 1
st
, 2009 to May 1

st
, 2013. The percentage of the possible 

unregistered inventions is assumed to be insignificant.    

 

The second indicator used here is the number of research papers on cloud computing 

published in peer reviewed and academic journals between 2006 and 2013 were also 

collected in yearly time-series manner. The data was collected from 2 online academic 

journal databases EBSCO.com and ProQuest.com, Note that the term cloud computing was 

not used before 2006.  

Model Development 

The aim is to fit the Gompertz time series model given by                
    function into 

the available data points y, by determining the best values of its parameters S, a, b. Note that 

S is an asymptote at y=S. Inflection point is at a point with coordinates (t=a/b,   =S/e).  
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The function can be linearized to ln(ln (S/  ))= (a-bt). Note that the growth rate dy/dt = b.  . e 
(a-bt) 

= b.   ln S/  . This yields a relative growth 1/   . d   /dt = b.e
 (a-bt) 

and max growth rate of 

bS/e   

Determination of the values of parameters for the best fit of the curve into data can be 

achieved in different ways. One way is by establishing a regression model that has the largest 

coefficient of determination, r
2
. The other is to find the parameters to have the minimum total 

error of fit. The resulting model will then be used to forecast the future levels of diffusion of 

cloud computing. 

Regression approach 
Here we use a nonlinear regression analysis approach to fit a relationship that produces the 

maximum value of the coefficient of determination r
2 

where  

     
      

 

      
                                 

       

    
 

 

Where SSResid is the residual sum of squares (or error sum of squares) defined as,     
 )2, and SSTo is the total sum of squares, defined as ( − )2. 

  

Curve fitting Approach 

Here the same curve                
    fit into that data set y so that the parameters yield 

the minimum value of e
2
        

 
.   

 

Solution Approach 
Solver, a handy tool add in tool of Excel was used to find values of parameters in both cases.  

We assume the reader is familiar with Solver. Otherwise please just follow the help menu to 

learn how to apply it. 

 

Statistical Tests 
F test was also run on the results to establish the power of the fit where 

  
    

                
.  Here k is the number of parameters to estimate, k=3 for Gompertz 

model, and n is the number of data observed and df = n-(k+1) = degrees of freedom, for 

further explanation see for example (Peck, Olsen, & Devore, 2008). 

 

Results 
Solver is applied to maximize r

2
 on both the patent data and the number of publications, each 

being presented separately. 

 

Patent data 
S 7450.0558696135 Saturation 

b 0.0291988813417274 Growth Rate 

a 15.0365220752906  

r
2                          

0.9991
 

 

Table 1:  Solver Result For Value Of Parameters Minimizing R
2 

On Patent Data 
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The shape of the Gompertz curve for patent data for the optimum values of Fig 1, is given in 

Fig 2. 

.     

Figure 1: Shape Of Gompertz Curve For Patent Data, For Maximum R
2
 

The low growth rate b from Fig 1 is reflecting the fact that cloud computing is at its early 

stages of adoption. The high value of r
2
 indicates that the curve well fits the existing data. 

However extension of the curve beyond the existing data is not very reliable. There may be 

many other S shaped curves fitting the initial data whose later behavior can be very different.  

Number of Publications data 
Figures 3, 4 show the results and the respective Gompertz curves for the two sets of data 

EBSCO and ProQuest which as expected show close results.  

 

 EBSCO ProQuest  

S 4630.599876 3784.834242 Saturation 

b 0.326723293 0.379465229 Growth Rate 

a 10.65616598 10.2965932  

r
2  

                                   0.9998
 

0.9999  

 

Table 2:  Solver Result For Values Of Parameters Maximizing R
2
 For Ebsco Data 

Despite the slight differences both curves demonstrate that in terms of publications diffusion 

is at a more advanced stage as the growth rate is much higher than the patent data. This is 

understandable as patenting is a much longer and more costly process which is not taken up 

by many inventors. In fact study of diffusion based on number of publications seems to be 

more realistic. 



         International Journal for Management Science and Technology (IJMST) 
   Vol. 1; Issue 9 

 

ISSN: 2320-8848(O.)/2321-0362(P.) Page 36  November, 2013 
 

 

Figure 2: Shape Of Gompertz Curve For Max R
2 

On Ebsco And Proquest Data 

It confirms the S curve nature of the diffusion and heralds a period of high concentration of 

publications in the field as a reflection of a sharp increase in new developments and adoption 

of cloud computing. Adoption will be leading to new experiences with the technology with 

new impacts on the environment and other technologies, in turn needing further research and 

so more publications.  

Due to space limitation and similarity we do not report the results of curve fitting with 

minimum error approach. 

Discussion of outcomes and conclusions 
For Patent Data the value of F statistic for n=44 and k=3 is F= 14801which is much greater 

than F.01 indicating that the fit is significant. Similarly for both data sets on the number of 

research papers it is concluded that Gompertz model is a good fit.   

 

Watts & Porter, (1997) proposed maximizing the coefficient of determination to 0.99 rather 

than 1 to find the range of the saturation level while keeping the other parameters (a,b) 

constant at their optimum level for r
2
 =1. This is shown in Figure 3.   

 

Figure 3: Three Gompertz Curve With Rsquared=0.99 And Rsquared=1 



         International Journal for Management Science and Technology (IJMST) 
   Vol. 1; Issue 9 

 

ISSN: 2320-8848(O.)/2321-0362(P.) Page 37  November, 2013 
 

The range of saturation level of the Patents, Figure 2, turned out to be from 80,428 to 94,465 

patens occurring around 190 month or 15 years from Oct 2009, ie about 2024. Note that 

saturation points for papers published would arrive much earlier in about 2020.  

The highly possible saturation level is at 87,450 patents, where the current level is only 1,198 

at May 1
st
, 2013, about 1.4% of the total saturation. The technology is still at the very 

beginning at the innovator category. On the other hand results show the current paper 

publication level at 1,032 or around 26% of the predicted saturation level 3,976 of EBSCO, 

and at 1,317 or 35% of ProQuest data with predicted saturation level of 3,784. The lag 

between saturation level of Patent and publications is mainly reflecting the fact that 

publishing is much simpler and more common than registering patents due to cost and time. 

One indication may be that perhaps now is a good time for investment in the technology that 

has the potential to be one of the standards of computing technology in the not a distant 

future.  

This paper was based on a small sample size, thus the generated forecasts may be improved 

with more data. However even the current results demonstrate that the diffusion is most likely 

following the expected S curve and that diffusion of cloud computing is yet at its early stages. 

Experts‘ opinions from the media, the extent of popularity of the technology even among 

those non-adopters, the enormous amount of developments particularly in the social media 

such as Google, further strengthen the conclusions on the direction and speed of diffusion of 

cloud technology from this work.  The authors would like to continue this investigation by 

some other methods of technological forecasting to gain more support for these assertions. 
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Abstract 
This research defends Video Conferencing as a sufficient technology for Medical Knowledge 

Dissemination towards effecting improved Healthcare Delivery. This paper analysis 

performance results of live surgical demonstrations using Video Conferencing technology by 

comparing two case studies and provides in-depth knowledge with reference to success of 

Video Conferencing in medical knowledge dissemination. Video Conferencing has succeeded 

in disseminating intricate surgical skills. 
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Introduction 
Video Conferencing is an expert system of Information and Communication Technology 

(ICT) that provides real-time visual and audio for tele-consultation, tele-medical education, 

peer consultation, patient education, and healthcare delivery (Norris, 2001; Kitamura et al. 

2010). Video Conferencing applications like live surgical demonstrations for education of 

surgeons from one or more locations makes it easier for Surgeons to take part in on-going 

learning (Lundvoll, 2011; Paul et al. 2012).  Today Video Conferencing is a knowledge 

sharing technology that provide a great learning opportunity to learn first-hand on surgical 

practices (Kendall et al. 2004; Augestad & Lindsetmo, 2009). Surgery conducted via a Video 

Conferencing technology gives the surgeons detailed information about the patient‘s 

anatomy.  Real-time consultations between the surgeons and the experts during surgical 

demonstrations is a quality step towards effective learning process specially when new 

knowledge guidance is most advantageous when learning happens in critical circumstances 

(Waran et al. 2008; Mohamed et al. 2012).  

 

To find a functional approach in evaluating Video Conferencing for acquiring intricate 

medical knowledge, live surgical demonstrations by Ortho One Hospital Knee programme 

conducted during October 2012 was studied using attributes involved in Knowledge 

acquisition using Video Conferencing through Learning Process, Quality of Presentation 

(Content and Technical) and Avenues for improvement and found that a satisfactory use of 

Video Conferencing technology for medical knowledge updation was observed. Concern in 

using the technology at one‘s place of work and in remote areas was perceived, besides 
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acknowledging the need to update knowledge base in using Video Conferencing for receiving 

advanced medical information was affirmed.  Video Conferencing was found to be an easy 

tool to learn new surgery techniques, best practices and also found to facilitate self-learning. 

At the same time, viewing live surgery via Internet was welcomed. Awareness of Video 

Conferencing technicalities was very minimal. The content of the programme was ably 

presented. A recorded version of the live surgery for further reference was highly sought.  

Minor errors like blurring video, insufficient lighting, level of camera zooming, audio-video 

synchronization, disrupted video streaming was noticed.  Live surgical demonstration on 

laptop or using headphones was not appreciated (Bexci and Subramani, 2013). 

 

Motivation for Comparative Study 
The Ortho One Knee Programme using Video Conferencing for live surgery demonstrations 

proved that the Video Conferencing technology effectively improves the dissemination of 

advanced surgical knowledge. However, only a comparative study could state whether the 

technology can show a measurable benefit to learning or knowledge dissemination (Russell, 

1992). Therefore, the results of the Ortho One Knee Programme is compared to another 

similar programme, where Video Conferencing was used so as to find if there is any 

significant difference exists in the performance outcomes of the evaluation.  

 

Ortho One Shoulder Programme 

Ortho One Operative Shoulder Programme was organised as a three day International 

workshop starting from the 9
th

 August, 2013 to the 11
th

 August, 2013. An expert surgeon in 

the field of Arthroscopy performed the surgery in Ortho One Hospital Operation Theatre 

which was Video Conferenced live at a convenient Conference Hall, a few kilometres away.  

There were 9 live surgical demonstrations on  

 

 Latarjet Shoulder Surgery 

 Arthroscopy Bankart Surgery 

 Arthroscopy Shoulder Cuff Replacement 

 Arthroscopy Superior Labral and Posterior Surgery 

 

Communication Equipment used in the Video Conferencing 

MX 100 Panasonic Video Mixers were used as an Interface and Black Magic Camera 

Converter was used to transmit.  The Projectors were High Definition (HD).  Boss Audio 

Systems for audio communication with Beringher Speakers were used.  Sony NX5 HD 

Camcorders was used to record the surgery. The same specifications were used in the Ortho 

One Knee programme. 

 

Sample Selection 

51 external surgeons (not part of the OrthoOne Hospitals) who had registered for the 

conference were taken as the sample for the study.  

 

Research Methods 

Questionnaire used in Bexci and Subramani, 2013 was used in this research.  Simple 

Percentage analysis is used to compare and analyse the results of three of the attributes 1. 

Avenues for improvement of using Video Conferencing 2. Awareness of Video Conferencing 

technicalities and 3. Acceptance of advanced technology. Independent ‗t‘ test is used to find 

out the significant difference existing in the performance outcomes of Video Conferencing 
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through the other three attributes 1. Learning Process 2. Presentation of Content 3. Technical 

quality of presentation of Video Conferencing.   

 

Data Analysis 

The responses to each item of the questionnaire were then grouped under the respective 

Attribute for evaluation of the effectiveness of the Video Conferencing Program. Some of the 

questions have been worded uniquely so that the questionnaire does not reveal its motive of 

evaluation of the effectiveness of the Video Conferencing programme but displays a motive 

of collecting feedback regarding the programme.  This is done so that all participants who 

answered the questionnaire gave sincere and genuine responses to the questionnaire without 

biasing the questionnaire responses for or against the evaluation.  Therefore, for the sake of 

evaluation of the data, the YES response needs to be taken into account, while for some other 

questions, the NO response needs to be taken into account for analysis.  

 

Comparative Results of Ortho One Knee and Shoulder Programme Using 

Video Conferencing 
Comparing the scope for improving the use of Video Conferencing technology for similar 

live surgery demonstrations, both set of participants observed satisfactory use of the 

technology in the programmes. Awareness of Video Conferencing technicalities among the 

participants in both the cases remain poor. Participants in both the cases said to have 

knowledge in the operation and logistics involves in using Video Conferencing similar 

purposes. Participants in both the cases were not found to appreciate the use of laptop or 

headphone for viewing live surgeries. Overall, there is no significant difference in 

participants‘ response toward improving the use of technology, awareness of the Video 

Conferencing technicalities and in their acceptance to use new technology. 

 

Results of Independent ‘t’ test 
Independent ‗t‘ test is a statistic that checks if two means (averages) are reliably different 

from each other. The‗t‘ test of significance was used to compare the means of the two 

programmes, where probability value with more than 5% (0.05) as a criterion for 

accepting significance. Accordingly, the following null hypotheses were framed 

 

Ho1: There is no significant difference in the outcome of Learning Process using Video 

conferencing between the two programmes as observed by the participants. 

Ho2: There is no significant difference in the outcome of Presentation of the content using 

Video Conferencing between the two programmes as observed by the participants 

Ho3: There is no significant difference in the outcome of Video conferencing Technical 

Quality of Presentation between the two programmes as observed by the participants. 

 

Learning Process: Ho1: There is no significant difference in the outcome of Learning 

Process using Video conferencing between the two programmes as observed by the 

participants. 

 

The results (p=0.397) indicates that there is no significant difference in the outcome of 

Learning Process using Video Conferencing between the two programme as observed by the 

participants and hence the null hypothesis is accepted.  
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Presentation: Ho2: There is no significant difference in the outcome of Presentation of the 

content using Video Conferencing between the two programmes as observed by the 

participants. 

 

The results (p=0.484) indicates that there is no significant difference in the outcome of 

Presentation of the content using Video Conferencing between the two programmes as 

observed by the participants and hence the null hypothesis is accepted.   

 

Technical Quality of Presentation: Ho3: There is no significant difference in the outcome 

of Video conferencing Technical Quality of Presentation between the two programmes as 

observed by the participants. 

 

The results (p=3.96) indicates that there is significant difference in the outcome of Video 

Conferencing technical quality of presentation between the two programmes as observed by 

the participants and hence the null hypothesis is rejected.   

Participants in the two programmes observed a good Video Conferencing technical quality, it 

is observed that the first programme had 88% of participants found good quality in terms of 

audio, video, resolution, lighting; whereas in the second programme 97.5% of the participants 

observed good technical quality indicating that minor errors that occurred in the Ortho One 

Knee Programme was rectified or corrected in the Ortho One Shoulder Programme. 

 

Discussion 
The two case studies corroborates that Video Conferencing disseminates intricate medical 

skills for improved healthcare delivery. If Video Conferencing technology for similar 

medical programmes to become successful, it is important to focus on all the attributes like 

facilitating learning process of the participants, concentrate on the presentation of content 

and maintain high quality of technical details in Video Conferencing. The following are 

detailed observations of such attributes that were vital for the successful usage of Video 

Conferencing Technology as observed in the two case studies.  

 

First, the participants learning process was high in both the cases. Using Video 

Conferencing, focus was on the need to introduce best practices in the medical field so as to 

give awareness on new surgery techniques.  The nicety of handling the technology paved a 

demand for recordings of the Video Conferencing in the form of a Digital copy (Bexci, 

Subramani, 2013) by the participants of both the programmes. Consequently, the technology 

has promoted professionals stimulate learning frequency at any time and place. 

 

Second, the medical professionals‘ awareness of the technical specifications of Video 

Conferencing equipment will place an inquiry on the details for establishing or connecting at 

the professionals place of practice in addition to find the ease of using the equipment. 

Though the awareness levels were low among the participants in both the cases, there were 

efforts by the presenters to detail about the technology for participants. Understanding the 

basis of the functionality will remove the fear to take additional responsibilities or costs 

considerations that pull them anyone using the technology. 

 

Third, the professionals engaging Video Conferencing technology to disseminate intricate 

surgical skills through live surgery demonstrations have concentrated on the content delivery 

at both the ends of knowledge transmission. The expert performing surgery in the operation 

theater and the presenter at the Video Conferencing venue who were distantly separated 
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have conversed more effectively to the participants in both the cases. The presenters 

delivered real-time demonstration with support of the technology interfaces thereby 

communicating the message appropriately.  Therefore, the presenters had the acumen to 

converge medical, technological and communication skills for effective presentation of the 

Video Conferencing programme. Professionals have trained their presentation skills instead 

relying merely on the Video Conferencing technicalities. 

 

Four, minimal or no errors in technical quality of Video Conferencing made the programmes 

more dependable and reliable. Factors like smooth video, linearity, video resolution, sharp 

audio, camera quality and handle motion, sufficient lighting, latency, lip sync had a major 

advantage for a complete Video Conferencing experience in both the cases. Though the 

factors may be subjective observations, still they are standards for Video conferencing 

performance evaluation. This uninterrupted quality is one of the main reason for participants 

not embracing the use of Internet and headphones while participating in the programme. The 

participants were satisfied with the overall use of the technology in both the cases that nay 

additional link-in like handling their laptop or using headphone would take extra efforts to 

concentrate on the demonstration that would have unfacilitated the self-learning that Video 

Conferencing have established.  

 

Conclusion 
The analysis discussed above indicates that Video Conferencing is a sufficient tool to 

disseminate medical knowledge based on similarities in the observed results of each criteria. 

Consequently, there does not arise a necessity to continuously upgrade electronic 

infrastructure necessary for the dissemination of medical knowledge. This reduces the 

financial and other overheads that could have been required for continuous upgradation in 

electronic infrastructure. Therefore, there results a considerable leverage for total and 

complete concentration in the quality of content, presentation, transfer and acquisition of 

medical knowledge. Therefore, with sufficiency in Video Conferencing as an information 

and communication technology tool, effective healthcare delivery can be expected to be 

achieved.  
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Annexure 
 

Table 1: Results of Ortho One Knee Programme and Ortho One Shoulder Programme 

 

  
OrthoOne Knee Program 

(n=35) 

OrthoOne Shoulder 

Program 

(n=51) 

Catego

ry 
ITEMS 

YES 

% 

NO 

% 

Average 

% 

(Category 

Wise for 

Yes% ) 

YES 

% 

NO 

% 

Average 

% 

(Category 

Wise for 

Yes%  ) 

 

Result of 

‘t’ test 

 

P Value 

at 0.05% 

for YES 

response 

  

1.Aven

ues for  

Improv

ement 

  

 

  

  

Do you think the 

program has reached 

to its full potential? 

80.00 20.00   74.50 25.50   

Were you satisfied 

with the overall use 

of the Video 

Conferencing 

technology used in 

this program? 

100.00 0.00   100.00 0.00   

Do you want the 

Organisers to 

continue using Video 

Conferencing for 

other related 

courses? 

100.00 0.00   98.00 2.00   

Would you like to 

start using Video 

Conferencing 

technology for 

obtaining 

advanced/new 

surgery techniques in 

your place of 

surgery? 

97.10 2.90   96.10 3.90   

Would you like to 

take this technology 

to rural India? 

88.60 11.40   94.10 5.90   

Do Doctors need to 97.10 2.90 93.80 100.00 0.00 93.78  

http://www.asaabstracts.com/strands/asaabstracts/abstract.htm;jsessionid=8CFEA08C2CDD34CFE70F81C54B782A5E?year=2012&index=12&absnum=6633
http://www.asaabstracts.com/strands/asaabstracts/abstract.htm;jsessionid=8CFEA08C2CDD34CFE70F81C54B782A5E?year=2012&index=12&absnum=6633
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update their 

knowledge base with 

Video Conferencing 

and related 

Technologies? 

 

2.Learn

ing 

Process 

  

  

  

  

  

  

Would you think it 

will be better to 

access Video 

Conferencing on 

Internet with suitable 

login and password? 

82.90 17.10   94.10 5.90   

Did the program help 

you in learning new 

skills? 

97.10 2.90   98.0 2.00   

Was your learning 

easy through Video 

conferencing? 

100.00 0.00   90.20 9.80   

Will this course help 

you to improve 

applications of best 

practices taught 

here? 

100.00 0.00   96.10 3.90   

Has the Video 

Conferencing 

Technology 

facilitates Self-

Learning? 

91.40 8.60   94.10 5.90   

Did the program 

increase your 

awareness of new 

surgery techniques? 

97.10 2.90   100.00 0.00   

Did the program 

introduce you any 

new medical 

equipment used in 

surgery? 

80.00 20.00 92.64 84.30 15.70 93.82 0.397 

 

3.Video 

Confer

encing 

Technic

al 

Awaren

ess 

Were you aware of 

the Software and 

Hardware 

specifications used in 

this Video 

Conference? 

20.00 80.00 20.00 33.30 66.70 33.30 - 

 

4. 

Present

ation 

  

  

  

  

Is the program 

adequately detailed 

by the presenter? 

91.40 8.60   90.20 9.80   

Was the Surgical 

equipment 

introduced to 

audience? 

77.10 22.90   70.60 29.4   

Was Clinical history 

of the patient 

provided? 

100.00 0.00   98.00 2.00   

Did Camera view 

supported surgeon‘s 

description? 

91.40 8.60   98.00 2.00   

Would you want to 94.30 5.70 90.84 96.10 3.90 90.58 0.484 
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get recorded version 

(with suitable 

mixing) of the live 

video surgery for use 

as educational 

material later? 

 

5.Tech

nical 

Quality 

of 

Present

ation 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

Were there any 

errors involved in 

Video Conferencing? 

8.60 91.40   3.90 96.10    

Video clarity (with 

no blurring) Day 1 

88.60 2.90   100.00 0.00   

Video clarity (with 

no blurring) Day 2 

97.10 0.00   100.00 0.00   

Resolution (with 

crisp and sharp 

video) Day 1 

88.60 2.90   100.00 0.00   

Resolution (with 

crisp and sharp 

video) Day 2 

97.10 0.00   98.00 2.00   

Ambient lighting in 

surgery venue Day 1 

80.00 11.40   100.00 0.00   

Ambient lighting in 

surgery venue Day 2 

91.40 5.70   96.10 3.90   

Focused lighting on 

point of surgery Day 

1 

65.70 25.70   96.10 3.90   

Focused lighting on 

point of surgery Day 

2 

82.90 14.30   96.10 3.90   

Appropriate level of 

camera zooming Day 

1 

82.90 8.60   100.00 0.00   

Appropriate level of 

camera zooming Day 

2 

85.70 11.40   96.10 3.90   

Audio quality (Less 

or No noise) Day 1 

88.60 2.90   98.00 2.00   

Audio quality (Less 

or No noise) Day 2 

94.30 2.90   88.20 11.80   

Synchronization of 

audio and video 

(without time lag) 

Day 1 

88.60 2.90   100.00 0.00   

Synchronization of 

audio and video 

(without time lag) 

Day 2 

94.30 2.90   100.00 0.00   

Did the video stream 

continuously? 

91.40 8.60 88.04 96.10 3.90 97.55 3.96 

 

If No, was there brief 

time of pause with 

video buffering? 

8.60 0.00   3.90 0.00   

Accept

ance of 

New 

Techno

logy 

Will it be better to 

view the live surgery 

on Laptop? 

48.60 51.40   52.90 47.10   

Will it be better to 

hear via 

Headphones? 

42.90 57.10 45.75 52.90 47.10 52.90  
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