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Abstract
The extant research has established that there is a pioneering market share advantage when the product category 
is successful, and under certain other conditions.  This finding has been found across many product categories.  

Applying this database of empirical knowledge, the paper addresses the following two important research 
questions.  
1. How does the market share advantage to early entrants impact the Fifth Generation (5G) network technology 

market structure? 
2. How is financial strength of a firm related to market entry of its brand?

To analyze and understand these questions of import, we examine the Fifth Generation (5G) network market.  And 
in this context, we assess the position of the market pioneer Huawei and other players.

We show that the early entrants enjoy a sustained market share advantage in technology product/service 
markets.  More specifically, we show that the market share advantages (disadvantages) can be quantified in a 
monotonic relationship using a generalized empirical formula.  We also show that financially stronger firms 
(operationalized by percentage change in earnings per share) tend to enter the market early, and thus secure the 
market share advantage.

Huawei benefits from these market phenomena.

Keywords
Pioneer, 

Early Entrants,

Technology Market,

Fifth Generation (5G) Networks,

Huawei,

Earnings Per Share,

Financial Performance

JEL Classification
L10 Market Structure, Firm Strategy, and Market Performance
L96 Telecommunications
M31 Marketing
M38 Government Policy and Regulation

¹ This article has been published in Journal of Emerging Trends in Marketing and Management (2019), Volume 1, No. 1, pp 43-51.

NMIMS Engineering and Technology Review
Volume II   Issue 1 |  January 2020  |  

NMIMS Engineering and Technology Review
Volume II   Issue 1 |  January 2020  |  

76

Dr. Gurumurthy Kalyanaram: Editor, and Visiting Professor and former Dean, Research, NMIMS 

University.

Dr. Gurumurthy Kalyanaram is a distinguished professor, a management consultant and a corporate 

advisor.  Currently, he is an advisor to and professor at International University of Japan.  He advises the 

University on academic and accreditation matters. Dr. Kalyanaram is also a Professor at City University of 

New York, and a Visiting Professor at NMIMS University and Tata Institute of Social Sciences. He has served 

as University Dean for Research, Dean for Business, Director of the Master's Programs, Director of Research 

and as the Senior Faculty Liaison for External Development. 

Dr. Kalyanaram has been a visiting scholar at the Woodrow Wilson International Center for Scholars, a 

fellow at the Center for Russian and East European Studies, and the Inaugural Endowed Professor in 

Kazakhstan. Dr. Kalyanaram's areas of expertise are marketing, innovation and management science, and 

international business and strategy. His research and teaching have been eclectic and inter-disciplinary.  

Dr. Kalyanaram is also a management consultant. He has consulted with several universities globally, and 

major corporations. Dr. Kalyanaram got his Ph.D. from Massachusetts Institute of Technology. He can be 

reached at nmimssbm.journal@gmail.com (for Journal related issues) or kalyan@alum.mit.edu (only for 

specific research communication).

Introduction

All engineering projects usually consist of analysis and 

design phases followed by the fabrication and 

construction phases. The analysis phase involves 

visualization, computer modeling and simulation of 

the intended structure or system subject to a set of 

code-mandated loads and load effects. The results of 

the analysis then form the basis for designing/sizing of 

system components to satisfy a given set of design 

strength and stiffness requirements. Finally, the 

various components are fabricated to the specified 

dimensions, shipped to the construction site, 

assembled and installed at the given location(s). Thus, 

the overall project quality involves assuring the quality 

of not only the process (analysis, design, fabrication 

and construction) but also controlling the quality of 

the product or materials used in various components 

of the system (Figure 1). 

Design Documentation for QA

This generally involves assembling and saving the 

various calculations associated with the analysis and 

design process. The manner in which this is done varies 

from company to company, depending upon the 

requirements of the particular project. A typical design 

calculation includes a physical record of the input 

criteria, sketches, manual calculations, computer 

output supplemented by a discussion of the basis and 

assumptions made, if any, for the process. 
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Introduction

The extant research has established that there is a 

pioneering market share advantage when the product 

category is successful, and under certain other 

conditions.  This finding has been found across many 

product categories.  

Applying this database of empirical knowledge, the 

paper addresses the following two important research 

questions.  These research questions have substantial 

impact on scholarship and practice.    

1. How does the market share advantage to early 

entrants impact the Fifth Generation (5G) network 

technology market structure? 

2. How is financial strength of the firm related to 

market entry of its brand?

We chose the 5G market because 5G is transforming 

every-day consumer experience in many ways, and 

altering the landscape of our society, commerce and 

economy, and polity in substantial ways.  5G is making 

Artificial Intelligence (AI) applications seamless. 5G 

and AI, together, are revolutionizing the Internet of 

Things (IoT) (Schulte and Lee 2019, Lee and Low 2018, 

Liu and Tsyvinsky 2018, Liu and Liu 2016, and Narula 

2016).  In this context, we assess the position of the 

market pioneer Huawei and other players.

The paper is organized thus.  In the next section, we 

provide a very brief overview of the relevant literature.  

Then we present the empirical models that have been 

employed with many datasets and product categories 

to estimate the effect of order of entry on market 

share, and the effect of a firm's financial strength on its 

ability to accelerate its entry into the market. The 

following section discusses the generalized formula 

quantifying the order of entry effect, and its 

applications to 5G market.  The we present a brief 

discussion of the effect of financial strength of a firm 

on its market entry strategy, and its implications for the 

5G market.  We finally close the paper with a brief 

discussion of managerial implications, limitations and 

opportunities for future research.

Brief overview of relevant literature

The extant research has documented that there is a 

sustained market share advantage for early 

entrants/pioneers if the product/service category is 

adopted by the consumers (Bond and Lean 1977, 

Urban et. al.1986, Robinson 1988a, Parry and Bass 

1989, Kalyanaram and Urban 1992, Kalyanaram, 

Robinson and Urban 1995, Kerin, Kalyanaram and 

Howard 1996, Berndt et. al. 1995, Shankar et. al. 1999, 

Kalyanaram and Raguvir 1998, King 2000, Vakratsas, 

Rao and Kalyanaram 2003, Shamsie, Phelps, and 

Kuperman 2004, Kalyanaram 2008, 2009 and 2013, Yu 

and Gupta 2014, Zammit and Montaguri 2017).  The 

analyses have been conducted across many 

product/service categories using both time-series and 

cross-sectional data. 

There are many economic (e.g. Schmalensee 1982) 

a n d  b e h av i o ra l  ( e . g .  Ka rd e s ,  Ka l ya n a ra m , 

Chandrasekar, and Dornoff 1993, Kardes and 

Kalyanaram 1992, Carpenter and Nakamoto 1989, 

Zammitt and Montaguri 2017) reasons for this 

pioneering phenomenon, including that the pioneer 

becomes the proto-type for the category and that later 

entrants suffer from an asymmetric comparison in 

favor of the pioneer.
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Empirical framework: underlying empirical 

models

Here we discuss the Share and the Entry Models that 

have been commonly employed for empirical 

estimation of effect of order of entry on market share, 

and the effect of a firm's financial strength on its ability 

to accelerate its entry into the market.

Share Model

Empirical research has used a variant of the underlying 

model structure (Kalyanaram and Urban 2013, 

Kalyanaram 2017).  The complete model states that 

share is a function of order of entry, marketing 

variables, product quality, and time dynamics.  All 

variables except order of entry are expressed as ratios 

to the first brand to enter the category. The formal 

equation is:

α λ β δ η πS = (E ) (Q ) (P ) (A ) (M ) (D )     it i i it it it it

where:
thS is the market share of i  entrant expressed of as ratio it 

(S / S ) at time ti 1

E  is the order of market entry (2, 3, 4, 5 …) of the brand ii

Q is a measurement of the perception of the quality of i 

the brand i
thP is price of i  entrant expressed as ratio (P / P ) atit i 1

time t
thA is advertising of i  entrant expressed as ratio (A / A ) it i 1

at time t
thM is promotion of i  entrant expressed as ratio (M / M  it i 1

at time t
thD  is distribution of i  entrant expressed as ratio (D / it i 

D ) at time t1

The above model structure has many interesting 

features.  One, being multiplicative model in structure, 

it allows for nonlinear response and interaction effects 

between the variables. Two, as the constant ratio 

model formulation, it assumes that successive 

entrants draw shares from all earlier entrants 

proportional to their respective shares. Accordingly, 

the curves of relative share versus time become 

smooth. Three, ratios of the variables carry the 

important property of eliminating cross-category 

differences that arise solely because of the differences 

in number of entrants in categories. We are thus able 

to make reasonable comparisons across categories 

with different numbers of brands.  For instance, in a 

three-brand as well as in a two-brand category, we 

assert – rightly so -- that the share ratio will be the 

same between the second and first entrants even 

though the absolute share may be very different (e.g., 

40% vs. 60% in a two-brand market and 33.3% vs. 50% 

in a three-brand market).  

The share model presented above can be converted 

into a linear model by taking logs on both sides.  For 

estimation purposes, this is a linear time series cross-

sectional model. Accordingly, the linear model 

specification is as follows. 

log (S ) = (α) log (E) + (λ) log (Q) + (β) log (P ) + (δ) log it i i it

(A ) + (η) log (M ) + (π) log (D )it it it

This is a linear regression with no additive constant.  

The addit ive constant  would confound the 

interpretation of the magnitude of coefficients 

because with an additive constant, the share index will 

not equal to one for the first brand in the market as is 

required by logical consistency.

Entry Model

The entry models are generally represented as a 

function of expected market share and the firm's size 

and performance. Many models assume perfect 

foresight (see Prescott and Visscher 1977 and Lane 

1980). Accordingly, the models use the maximum 

share achieved by the nth brand as the measure of 

share potential.  Models use total sales as a surrogate 

for size and market power of a firm.  As a surrogate for 

skill, the models use the average rate of growth of 

earnings per share over 5 years.  The entry equation is 

represented thus.

Introduction

All engineering projects usually consist of analysis and 

design phases followed by the fabrication and 

construction phases. The analysis phase involves 

visualization, computer modeling and simulation of 

the intended structure or system subject to a set of 

code-mandated loads and load effects. The results of 

the analysis then form the basis for designing/sizing of 

system components to satisfy a given set of design 

strength and stiffness requirements. Finally, the 

various components are fabricated to the specified 

dimensions, shipped to the construction site, 

assembled and installed at the given location(s). Thus, 

the overall project quality involves assuring the quality 

of not only the process (analysis, design, fabrication 

and construction) but also controlling the quality of 

the product or materials used in various components 

of the system (Figure 1). 

Design Documentation for QA

This generally involves assembling and saving the 

various calculations associated with the analysis and 

design process. The manner in which this is done varies 

from company to company, depending upon the 

requirements of the particular project. A typical design 

calculation includes a physical record of the input 

criteria, sketches, manual calculations, computer 

output supplemented by a discussion of the basis and 

assumptions made, if any, for the process. 
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E  = (V ) (R ) (Z ) (Y )Ã Ê Û Ǩ

i i i i

where 

Ei = order of market entry of brand i

V  = anticipated share defined as maximum market i

share of ith brand divided by the first brand

R  = ratio of average earnings per share growth over i

five years for ith brand to average earnings per share 

over five years for the first brand.  

Z  = ratio of total dollar sales for brand i's firm to the i

total dollar sales for first brand's sales.

Y = constant, and V V V V  are parameters to be , , ,1  2  3  4

estimated. 

We can linear the entry model too be taking logs on 

both sides.  This model then is a linear regression 

model for estimation purposes as shown below.

log (E ) = (Ã) log (V ) + (Ê)log (R ) + (Û) log (Z ) + (Ǩ) log (Y)i i i i

Generalized formula for estimating the 

market share advantage 

Based on extensive empirical research using the above 

described models across numerous datasets and 

product categories, the following generalized formula 

has been established for estimating the market share 

as a function of order of market entry (Hauser and 

Wernerfelt 1990, Kalyanaram et. al. 1995, Kalyanaram 

and Raguvir 1998, Riemer, Mallik and Sudharshan 

2002, Kalyanaram 2008, Kalyanaram 2009.)

√
S(n)

S(1)
= 1/ n

where  is  the market share of  the nth S(n)

entrant/brand and  is the market share of the S(1)

first/pioneering entrant, and n is the order of market 

entry.

This formula postulates that the pioneer enjoys a 

sustained market share. Applying the formula, the 

fo re c a s t e d  m a r ke t  s h a re s  re l a t i v e  t o  t h e 

first/pioneering brand are 0.71, 0.58, 0.51, 0.45 and 

0.41 for the second, third, fourth, fifth and sixth 

entrants respectively.  That is the market share of the 

s e co n d  e nt ra nt  w i l l  b e  7 1  p e rc e nt  o f  t h e 

first/pioneering entrant's market share, and those of 

third, fourth, fifth and sixth entrants will be 58, 51, 45 

and 41 percent respectively.  As we note, the pioneer 

continues to enjoy a market share advantage.

Table 1 summarizes the forecasted market share ratios 

as calculated using the generalized formula.

The formula

The entrant brand's forecasted market share divided 

by the pioneer's/first entrant's market share roughly 

equals one divided by square root of order of entry.  

The market share advantage can be quantified using 

this formula.

Table 1: Forecasted market share relative to the pioneer/first entrant using the formula

Order of Market Entry Forecasted Market Share

First/Pioneer 1.00

Second 0.71

Third 0.58

Fourth 0.51

Fifth 0.45

Sixth 0.41

Applying the formula and using the arithmetic that the 

market shares must be add up to 1 (100 percent), we 

can compute the relative market shares.  

For instance, when there are only two brands/players 

in the market, what will be the market shares of the 

first entrant and the second entrant?  We know that 

the market share of the second entrant (say, S(2)) is 

0.71 of the first entrant's market share (say, S(1)).  We 

also know that the market shares, S1 and S2, should 

add up to 1. Thus, we have the following two 

equations:

S(1) + S(2) = 1

S(2) = 0.71 S(1)

Therefore, market shares of the first and second 

entrants are 58 and 42 percent respectively.

What about the relative market shares of six market 

players?  We would compute thus.

S(1) + S(2) + S(3) + S(4) + S(5) + S(6) = 1

S(2) = 0.71 S(1)

S(3) = 0.58 S(1)

S(4) = 0.51 S(1)

S(5) = 0.45 S(1)

S(6) = 0.41 S(1)

Therefore, the market shares of the first, second, third, 

fourth, fifth and sixth entrants are 31, 22, 18, 16, and 

13 percent respectively.

Table 2 summarizes the above computation and lists 

the market shares (in percentages) as a function of the 

number of market entrants.

Table 2: Market shares (in percentages) as a function of number of market entrants

Number of  First Second Third  Fourth Fifth  Sixth
Market Entrants Entrant Entrant Entrant Entrant Entrant Entrant

One 100 -- -- -- -- –

Two 58 42 -- -- -- –

Three 44 31 25 -- -- –

Four 36 25 21 18 -- –

Five 31 22 18 16 13 –

Six 27 19 16 14 12.5 11.5

Predictive power of the formula in technology market

Kalyanaram and Raguvir (1998) have applied the 

above formula in the context of wireless markets in 

Europe.  Their analyses demonstrated that “first 

entrants are also market leaders in most countries.”   

Mapping very closely to the prediction by the formula, 

they found that the average market share of all the first 

entrants in various countries was about 58.5 percent, 

and that of the second entrant was about 41.5 percent.  

Exactly the same numbers as predicted by the formula.  

The analyses included the following wireless markets: 

Belgium [Belgacom Mobile (first entrant) and Mobistar 

(second entrant)]; France [France Telecom (first 

entrant) and SFR (second entrant)]; Germany 

[Mannesman (first entrant) and T Mobil (second 

entrant)]; Italy [Telecom Italia Mobile (first entrant) 

and Omnitel Pronto Italia (second entrant)]; 

Netherlands [PTT Telecom (first entrant) and Libertel 

(second entrant)]; Spain [Telefonica Moviles (first 

entrant) and Airtel (second entrant)]; and Britain 

[Vodafone (first entrant) and Cellnet (second entrant)].
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design phases followed by the fabrication and 

construction phases. The analysis phase involves 

visualization, computer modeling and simulation of 

the intended structure or system subject to a set of 

code-mandated loads and load effects. The results of 

the analysis then form the basis for designing/sizing of 

system components to satisfy a given set of design 

strength and stiffness requirements. Finally, the 

various components are fabricated to the specified 

dimensions, shipped to the construction site, 

assembled and installed at the given location(s). Thus, 

the overall project quality involves assuring the quality 

of not only the process (analysis, design, fabrication 

and construction) but also controlling the quality of 

the product or materials used in various components 

of the system (Figure 1). 

Design Documentation for QA

This generally involves assembling and saving the 

various calculations associated with the analysis and 

design process. The manner in which this is done varies 

from company to company, depending upon the 

requirements of the particular project. A typical design 

calculation includes a physical record of the input 

criteria, sketches, manual calculations, computer 

output supplemented by a discussion of the basis and 

assumptions made, if any, for the process. 
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E  = (V ) (R ) (Z ) (Y )Ã Ê Û Ǩ

i i i i

where 
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V  = anticipated share defined as maximum market i

share of ith brand divided by the first brand
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over five years for the first brand.  

Z  = ratio of total dollar sales for brand i's firm to the i

total dollar sales for first brand's sales.

Y = constant, and V V V V  are parameters to be , , ,1  2  3  4

estimated. 
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both sides.  This model then is a linear regression 
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log (E ) = (Ã) log (V ) + (Ê)log (R ) + (Û) log (Z ) + (Ǩ) log (Y)i i i i
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and Raguvir 1998, Riemer, Mallik and Sudharshan 
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√
S(n)

S(1)
= 1/ n

where  is  the market share of  the nth S(n)

entrant/brand and  is the market share of the S(1)

first/pioneering entrant, and n is the order of market 

entry.
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Table 1 summarizes the forecasted market share ratios 

as calculated using the generalized formula.
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by the pioneer's/first entrant's market share roughly 

equals one divided by square root of order of entry.  
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number of market entrants.

Table 2: Market shares (in percentages) as a function of number of market entrants
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Two 58 42 -- -- -- –

Three 44 31 25 -- -- –

Four 36 25 21 18 -- –

Five 31 22 18 16 13 –

Six 27 19 16 14 12.5 11.5

Predictive power of the formula in technology market

Kalyanaram and Raguvir (1998) have applied the 

above formula in the context of wireless markets in 

Europe.  Their analyses demonstrated that “first 

entrants are also market leaders in most countries.”   

Mapping very closely to the prediction by the formula, 

they found that the average market share of all the first 

entrants in various countries was about 58.5 percent, 

and that of the second entrant was about 41.5 percent.  

Exactly the same numbers as predicted by the formula.  

The analyses included the following wireless markets: 

Belgium [Belgacom Mobile (first entrant) and Mobistar 

(second entrant)]; France [France Telecom (first 

entrant) and SFR (second entrant)]; Germany 

[Mannesman (first entrant) and T Mobil (second 

entrant)]; Italy [Telecom Italia Mobile (first entrant) 

and Omnitel Pronto Italia (second entrant)]; 

Netherlands [PTT Telecom (first entrant) and Libertel 

(second entrant)]; Spain [Telefonica Moviles (first 

entrant) and Airtel (second entrant)]; and Britain 

[Vodafone (first entrant) and Cellnet (second entrant)].
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All engineering projects usually consist of analysis and 

design phases followed by the fabrication and 

construction phases. The analysis phase involves 

visualization, computer modeling and simulation of 

the intended structure or system subject to a set of 

code-mandated loads and load effects. The results of 

the analysis then form the basis for designing/sizing of 

system components to satisfy a given set of design 

strength and stiffness requirements. Finally, the 

various components are fabricated to the specified 

dimensions, shipped to the construction site, 

assembled and installed at the given location(s). Thus, 

the overall project quality involves assuring the quality 

of not only the process (analysis, design, fabrication 

and construction) but also controlling the quality of 

the product or materials used in various components 

of the system (Figure 1). 

Design Documentation for QA

This generally involves assembling and saving the 

various calculations associated with the analysis and 

design process. The manner in which this is done varies 

from company to company, depending upon the 

requirements of the particular project. A typical design 

calculation includes a physical record of the input 

criteria, sketches, manual calculations, computer 

output supplemented by a discussion of the basis and 

assumptions made, if any, for the process. 



NMIMS Engineering and Technology Review
Volume II   Issue 1 |  January 2020  |  

NMIMS Engineering and Technology Review
Volume II   Issue 1 |  January 2020  |  

1312

However, size of firm is not correlated to entry.

In the 5G market, all the players are of roughly even 

financial strength. We do not expect any significant 

advantage to any of them in particular.  So, the market 

share advantage granted to Huawei as a result of its 

pioneering entry is likely to be sustained unless the 

later entrants design a dramatically different 

positioning.

Strategic implications, limitations and 

future research

In this section, we briefly outline the strategic 

implications of the findings, limitations of the 

research, and opportunities for future research.

Strategic implications

The strategic implications of this research are as 

follows.

1.  Pioneers enjoy a sustained market share.  So, 

Huawei is here to stay for a long time with an in-built 

share advantage.  

2.   If the pioneer becomes an intermediate choice as a 

result of entry of a competitor, then the pioneer will 

lose its market share advantage (Zammitt and 

Montaguri 2017). The only way to retain the 

competit ive edge is  through differentiated 

positioning.  Suarez and Lanzolla (2005) explain how in 

technologically evolving market place, the pioneering 

advantage could be short-lived if the later entrants 

design and offer new and attractive features.  This 

suggests that firms need continuous innovation with 

new and improved attributes to maintain the share 

advantage.  Here, Huawei can lose its competitive 

edge if Verizon or any of the competitors is able to 

differentiate itself from Huawei and force it to an 

intermediate choice.  But this appears unlikely 

because Huawei is also at the forefront continuous 

innovation.

3.   The firms that are most likely to enter early are 

those with demonstrated skill as measured by the 

growth in earnings per share and foresight in 

identifying high share potential market opportunities.  

Here, Huawei's investments in 5G technology, 

including designing exclusive 5G chips, has been 

enabled by its strong and sustained superior financial 

performance.

4.   For a pioneer to become a market leader, the 

brand/firm must exhibit vision, persistence, 

commitment, innovation and asset leverage (Golder 

and Tellis 2006). Huawei has done just that by 

designing cost-effective equipment and solutions.

5. What should be the Pricing Strategy for 5G offerings 

and services?  As proposed by Bertini and Reisman 

(2013), optimal pricing has to be dynamic letting the 

customer determine the value of the service and 

determine the price.  Implicit in this is recognition of 

heterogeneity in framing and utility function of 

customers (Kalyanaram and Little 1994).  If the 

customer-determined price is not viable for offering 

the service, then the firm may withdraw the offering.  

Called as FairPay architecture, Bertini and Reisman 

describe the approach as defined by empowerment of 

the customers and continuous dialog between the firm 

and customers (Reisman and Bertini 2018).

Limitations

There are two important limitations that must be 

stated.

1.  The pioneering effect and the resultant market 

share reward happens only when the product category 

succeeds, and the first entrant as a corollary succeeds.  

There are many instances of pioneering failing, when 

the product category did not find adoption by the 

consumers.  In empirical estimations, non-survivors do 

not obviously get included.  Accordingly, the estimated 

effects of the order of entry are conditioned on the 

success of the category.  See Golder and Tellis (1993 

and 2006), and Suarez and Lanzolla (2005) for an 

excellent discussion of this. 

2.  The research needs to be replicated in many more 

technology product categories to further refine and 

enrich the formula, and deepen the understanding.  

Directions for future research

Three directions of future research are evident.  

1. First, the model could be extended to account for the 

time between entrants and include structures that 

assess how enduring the entry advantage is.  

2. The second direction of research is to find the 

fundamental causes of the innate order of entry effect.  

Because behavioral and economic phenomena might 

explain the effect, more behavioral experiments are 

needed to uncover the underlying causative 

relationship between market share and order of entry.  

3. The third is employing more sophisticated 

estimation methodologies such as varying-parameters 

approach where the parameters are allowed to vary to 

fit each observation and, accordingly, dynamically 

e st i m ate d .   O r  co n s i d e r  i n co r p o rat i o n  o f 

heterogeneity in parameter estimates.  Or a Bayesian 

approach.  These will certainly enhance the accuracy 

of the empirical estimates. Research has, though, 

established that more advanced technologies may 

lead to a slightly better estimate of the magnitude of 

effects but the direction and/or statistical significance 

of the results is very unlikely to change. So, we are 

confident of our empirical results and findings.

Estimating Huawei's market share leadership in 5G 

market

Huawei has become the leader of fifth-generation (5G) 

with an estimated market share of 28 percent.  The 

competitors are: Ericsson and Nokia, the European 

companies, and the three big US carriers, Verizon, 

AT&T, and T-Mobile and Sprint (they are merging.)

Applying the generalized formula, Huawei's market 

share can be forecast to be about 27 percent in the 

long run, even when five other viable competitors – 

Ericsson, Nokia, Verizon, AT&T and T-Mobile/Sprint – 

emerge.  Huawei is currently the leader, and it is 

Given that Huawei's current market share is estimated 

to be about 28 percent, and the forecasted market 

share when all the competitors are fully functional is 

27 percent, Huawei is expected to continue to be the 

market share leader even when the other expected 

players enter the 5G market.

Empirical findings on the relationship between the 

order of entry and financial strength of the firm

The empirical insights relating to the ability of a firm to 

accelerate market entry to its financial performance 

are described briefly here (Kalyanaram and Urban 

2013). 

Order of market entry is directly related to the 

expected maximum share.  That is, higher share 

expectations are correlated with earlier entry (lower 

entry values).  

The change in earnings per share are negatively 

correlated with entry order.  That is, financially 

successful, growing firms tend to be earlier entrants.  

Accordingly, entry is not exogenous, but rather 

endogenous phenomena related to the firm's skill and 

strategy of entering high potential markets early.  

Introduction

All engineering projects usually consist of analysis and 

design phases followed by the fabrication and 

construction phases. The analysis phase involves 

visualization, computer modeling and simulation of 

the intended structure or system subject to a set of 

code-mandated loads and load effects. The results of 

the analysis then form the basis for designing/sizing of 

system components to satisfy a given set of design 

strength and stiffness requirements. Finally, the 

various components are fabricated to the specified 

dimensions, shipped to the construction site, 

assembled and installed at the given location(s). Thus, 

the overall project quality involves assuring the quality 

of not only the process (analysis, design, fabrication 

and construction) but also controlling the quality of 

the product or materials used in various components 

of the system (Figure 1). 

Design Documentation for QA

This generally involves assembling and saving the 

various calculations associated with the analysis and 

design process. The manner in which this is done varies 

from company to company, depending upon the 

requirements of the particular project. A typical design 

calculation includes a physical record of the input 

criteria, sketches, manual calculations, computer 

output supplemented by a discussion of the basis and 

assumptions made, if any, for the process. 
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advantage to any of them in particular.  So, the market 

share advantage granted to Huawei as a result of its 

pioneering entry is likely to be sustained unless the 
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implications of the findings, limitations of the 
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identifying high share potential market opportunities.  

Here, Huawei's investments in 5G technology, 

including designing exclusive 5G chips, has been 
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4.   For a pioneer to become a market leader, the 

brand/firm must exhibit vision, persistence, 

commitment, innovation and asset leverage (Golder 

and Tellis 2006). Huawei has done just that by 

designing cost-effective equipment and solutions.

5. What should be the Pricing Strategy for 5G offerings 

and services?  As proposed by Bertini and Reisman 

(2013), optimal pricing has to be dynamic letting the 

customer determine the value of the service and 

determine the price.  Implicit in this is recognition of 

heterogeneity in framing and utility function of 

customers (Kalyanaram and Little 1994).  If the 

customer-determined price is not viable for offering 

the service, then the firm may withdraw the offering.  

Called as FairPay architecture, Bertini and Reisman 

describe the approach as defined by empowerment of 

the customers and continuous dialog between the firm 

and customers (Reisman and Bertini 2018).

Limitations

There are two important limitations that must be 

stated.

1.  The pioneering effect and the resultant market 

share reward happens only when the product category 

succeeds, and the first entrant as a corollary succeeds.  
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not obviously get included.  Accordingly, the estimated 
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excellent discussion of this. 
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technology product categories to further refine and 
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time between entrants and include structures that 

assess how enduring the entry advantage is.  
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to be about 28 percent, and the forecasted market 
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market share leader even when the other expected 

players enter the 5G market.

Empirical findings on the relationship between the 

order of entry and financial strength of the firm

The empirical insights relating to the ability of a firm to 

accelerate market entry to its financial performance 

are described briefly here (Kalyanaram and Urban 

2013). 

Order of market entry is directly related to the 

expected maximum share.  That is, higher share 

expectations are correlated with earlier entry (lower 

entry values).  
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Introduction

All engineering projects usually consist of analysis and 

design phases followed by the fabrication and 

construction phases. The analysis phase involves 

visualization, computer modeling and simulation of 

the intended structure or system subject to a set of 

code-mandated loads and load effects. The results of 

the analysis then form the basis for designing/sizing of 

system components to satisfy a given set of design 

strength and stiffness requirements. Finally, the 

various components are fabricated to the specified 

dimensions, shipped to the construction site, 

assembled and installed at the given location(s). Thus, 

the overall project quality involves assuring the quality 

of not only the process (analysis, design, fabrication 

and construction) but also controlling the quality of 

the product or materials used in various components 

of the system (Figure 1). 

Design Documentation for QA

This generally involves assembling and saving the 

various calculations associated with the analysis and 

design process. The manner in which this is done varies 

from company to company, depending upon the 

requirements of the particular project. A typical design 

calculation includes a physical record of the input 

criteria, sketches, manual calculations, computer 

output supplemented by a discussion of the basis and 

assumptions made, if any, for the process. 
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Introduction

All engineering projects usually consist of analysis and 

design phases followed by the fabrication and 

construction phases. The analysis phase involves 

visualization, computer modeling and simulation of 

the intended structure or system subject to a set of 

code-mandated loads and load effects. The results of 

the analysis then form the basis for designing/sizing of 

system components to satisfy a given set of design 

strength and stiffness requirements. Finally, the 

various components are fabricated to the specified 

dimensions, shipped to the construction site, 

assembled and installed at the given location(s). Thus, 

the overall project quality involves assuring the quality 

of not only the process (analysis, design, fabrication 

and construction) but also controlling the quality of 

the product or materials used in various components 

of the system (Figure 1). 

Design Documentation for QA

This generally involves assembling and saving the 

various calculations associated with the analysis and 

design process. The manner in which this is done varies 

from company to company, depending upon the 

requirements of the particular project. A typical design 

calculation includes a physical record of the input 

criteria, sketches, manual calculations, computer 

output supplemented by a discussion of the basis and 

assumptions made, if any, for the process. 
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Abstract

The paper aims to highlight the importance of 

Intelligent Transport Systems (ITS) in enabling effective 

enforcement of backend processes of transportation 

in urban environments in developing countries that 

mo st ly  co mp r i se  o f  h etero gen eo u s  t raf f i c 

environments. ITS equips enforcing authorities to 

streamline back-end processes including fee 

collections, detecting traffic offences, regulating and 

controlling traffic movements, and many other 

functions. Some of the applications further help 

enforcement authorities to detect speed violations, 

traffic signal violations, illegal parking, overloading, in-

vehicle violations and other traffic abuses.  

Apart from detecting violations, enforcement 

authorities can deploy ITS in the field of incident 

management involving monitoring the movement of 

vehicles on the road, real-time monitoring, detect 

incidents such as break-down or accident based on 

image processing / manual systems, quick emergency 

response, congestion/incident data leading to signal 

prioritisation for emergency vehicles and other 

incidents for ensuring smooth traffic flows. Segments 

with the highest frequency of incidents can be 

monitored with high-end CCTV equipment. ITS aided 

traffic enforcement is also helpful in Automatic 

Number Plate Recognition (ANPR). ANPR technique is 

used by traffic police and transport authorities across 

many developing countries for law enforcement 

purposes and legitimacy of number plates. Some 

developing countries have started using ANPR for 

electronic toll collection. Public Private Partnership 

(PPP) is suggested to ease the burden on government 

expenditure  towards  urban transportat ion 

enforcement. The paper concludes by recommending 

various processes and procedures for traffic rules 

enforcement authorities in developing countries to 

consider for implementation in their respective urban 

jurisdictions, which will help in addressing one of the 

major urban traffic problems and facilitate safer and 

smarter mobility.
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