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Abstract 

The emergence of scientific interest in firm dynamics is evident, as it has been subject to several studies 

worldwide. Firm survival and firm growth are considered to be key determinants in both economic growth and 

job creation. The main objective of this work is to study firm survival in the marketing industry in Portugal in 

the last decade, using the Integrated Business Accounts System (Sistema de Contas Integradas das Empresas 

— SCIE). In order to study firm survival, we estimated duration models of proportional hazards, with a baseline 

hazard function modeled in constant hazard segments (piecewise exponential). We examine the impact on 

firm survival of firm age, number of employees at startup, current number of employees, exports, innovation 

investment and market concentration. Our results suggest that older and larger firms are less likely to fail in 

comparison with younger and smaller ones. We also find that start-up size has a negative impact on the haz-

ard. Moreover, exporting firms present a lower hazard of exit than firms operating only in Portugal. However, 

we found no evidence regarding a relationship between innovation investment and firm survival. Furthermore, 

the inclusion of an industry-specific factor on the analysis is significant: market concentration is found to pro-

mote firm survival, leading to lower risk of exit. 

Keywords: Firm survival; Marketing industry; Age; Size; Exports; Innovation. 

1. Introduction 

We live in an ever-changing world where scientific 

and technological knowledge can quickly become 

obsolete. Although the constant updating status 

implies great challenges to firms, it also creates 

several opportunities to survive and grow. Our 

motivation for this work is then based in the midst 

of revolutionary times – times that reflect eco-

nomic vacillations, radical changes in business 

environments, and the emergence of new indus-

tries and markets (Kumar, 2015). 

The increase of scientific interest in firm dynamics 

is clear. Firm survival and firm growth are consid-

ered to be key determinants of both economic 

growth and job creation (Hall, 1987). This work 

aims to investigate the patterns of firm survival in 

the Portuguese marketing industry, considering 

the main factors influencing firm survival. 

The marketing industry is a young industry when 

compared to other industries – it dates back unof-

ficially to only the early 1900s (Kerin, 1996). Over 

the decades, business has evolved significantly, 
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experiencing different stages of evolution and 

advances in new areas that have changed the way 

people live and work. Indeed, Marketing has been 

in the forefront of industries facing revolutionary 

transformations which makes present times crucial 

for the marketing discipline reaffirm its position, 

introducing new knowledge and thought that will 

have an outstanding impact on this activity sector 

(Kumar, 2015). Consequently, our motivation led 

to the choice of the marketing industry which, 

according to the industry classification, can be 

classified mainly in two groups: advertising and 

market research.  

In this context, the advertising industry is particu-

larly interesting to examine given its continuous 

organizational, geographical and technological 

changes (Drumwright and Murphy, 2009). For 

example, the high speed of technology develop-

ments has allowed new media to be explored. 

Traditional mass media advertising is now rein-

forced by contemporary approaches – product 

placement, viral marketing, direct marketing, and 

virtual community marketing on the Web.  

The effects of globalization and the digital revolu-

tion had also relevant impacts in the market re-

search industry. Technological changes and big 

data have intensified and spread the usage of 

research techniques. For example, passive re-

search information through social media monitor-

ing provides real-time data that allows business to 

track customer trends and behaviors. Moreover, 

the relative cost associated with market research 

has decreased significantly due to efficiencies in 

faster and cheaper methods of data collection and 

analysis (Hague et al., 2016). 

 

2. Literature Review  

A number of studies have looked empirically at the 

factors that influence the probability of firms to 

survive in the market. At the firm level, these fac-

tors have been traditionally identified in the size 

and age of the firm, both increasing survival prob-

ability (Dunne et al., 1988; Dunne and Hughes, 

1994; Evans, 1987; Hall, 1987). Consistent with the 

findings of learning models by Jovanovic (1982) 

and Ericson and Pakes (1995), the likelihood of 

survival is positively related to firm age and size. 

Furthermore, both human and financial capital at 

startup are considered to be important determi-

nants of firm survival. According to Bates (1990) 

and Mata et. al (1995), firms with larger invest-

ment at startup are more likely to create a viable 

and lasting business, suggesting a higher survival 

probability. 

Several authors have also pointed out the crucial 

role innovation plays in firm survival while compet-

ing in the market. (Audretsch, 1991; Schumpeter, 

1942). The introduction of an innovation may in-

crease the survival probability of new firms and 

decrease the risk from shakeouts in the industry of 

established firms (Gort and Klepper, 1982; Utter-

back and Abernathy, 1975).  

Further, a number of empirical studies on interna-

tional trade and firm performance have been de-

veloped. Bernard and Jensen (1995) and Bernard 

and Wagner (1997) suggest that exporting firms 

are more productive and profitable than non-

exporting firms – while presenting a sustainable 

competitive advantage. Loecker (2007) gives sup-

port to the last findings suggesting that firms im-

prove their productivity by learning when export-

ing to highly developed countries where they 
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compete with firms that operate next to the tech-

nological frontier. 

Finally, differences in survival rates across firms 

can be explained by industry-specific characteris-

tics such as market concentration and technologi-

cal regime. According to Audretsch (1991), market 

concentration promotes firm survival, suggesting 

that firms are more likely to live longer in more 

concentrated industries where the competition is 

lower.  

2.1. The services industry 

The number of scientific studies on firm dynamics 

for the services industry is limited. Even so, Kosová 

and Lafontaine (2010) find a positive correlation 

between age and service chain survival once older 

firms are less likely to make mistakes. Also, initially 

over-optimistic expectations about the chances of 

success in the market make young firms exit after 

a few periods. Further, the relatively small size of 

new firms may be also a barrier to surviving eco-

nomic adversities (Fritsch et al., 2006).  

Hufbauer and Warren (1999) discuss the main 

advantages of the increased globalization ob-

served in the services industries: the effective 

decrease in the price of services; the increase of 

global output as a result from a greater presence – 

and exposure - in international markets and the 

improvement of service quality. Further, firms are 

actually allowed to achieve economies of scale as 

they are not restricted to the size and other con-

straints of their domestic markets – risk diversifica-

tion. Lastly, the literature suggests that these forc-

es will eventually lead exporting firms to a signifi-

cant “convergence of productivity” among services 

industries.  

 

3. The Data     

The dataset used in this work was constructed 

from the Integrated Business Account System 

(Sistema de Contas Integradas das Empresas – 

SCIE). This system is useful to conduct investiga-

tion regarding the structure and evolution of the 

non-financial business sector in Portugal. The in-

formation is provided by Statistics Portugal – the 

main source of our data. For each firm, we had 

annual information on size (number of employ-

ees), start-up size, sales, year of entry and year of 

exit (for the firms exiting the market), among oth-

er variables.  

The population of the SCIE is composed by all firms 

– companies, sole proprietors and independent 

workers – that have a production activity of goods 

and/or services during a period for the entire 

country. We used the data from the 2008–2014 

period. According to the statistical classification of 

economic activities in the European Community- 

NACE Rev.2, the marketing industry is classified in 

section M - Professional, scientific and technical 

activities and Division 73, diverging to two groups: 

advertising, and market research and public opin-

ion polling.  

3.1. The Portuguese marketing industry 

The marketing industry in Portugal is relatively 

small when comparing with other activity sectors. 

Moreover, considering the period 2008–2014, the 

number of firms in the marketing industry has 

decreased 18% whereas employment has de-

creased 24%. This trend is majorly explained by the 

Portuguese financial crisis firms lived during this 

period.  

The majority of firms in the Portuguese marketing 

industry belongs to the advertising agencies sec-
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tor, accomplishing on average 85% of the total 

number of firms and 81% of the total employment 

in the industry. In addition, market research firms 

contribute with an average of 11% for the total 

employment whereas media representation is the 

sector that contributes the less – 8%. These results 

may be explained by several different factors as 

rates of growth — in production and demand —, 

regulations and polices, capital intensity or pat-

terns of technological change, that influence em-

ployment in each sector differently. 

Further, the marketing industry also attracts dif-

ferent shares of employment across different re-

gions, as expected. Given this, 51% of the total 

number of firms are in the region of Lisbon, ac-

complishing around 59% of the total employment 

in the industry. On the contrary, the region of 

Azores and Madeira is the one with lower percent-

ages of firms and employment, with averages of 

3% and 2% respectively. This is expected given the 

differences in the availability of resources and the 

proximity to consumer markets between Lisbon 

and other regions. 

3.2. Characterization of the sample 
 

 The analysis performed in the present work 

considers a sample that only includes societies for 

each the year of entry is known. We also restrict 

our analysis to firms that leave the industry before 

2015, once 2015 is the final year of the analysis 

window and we do not observe the failure event 

beyond that. Moreover, although we are using the 

data from the period 2008–2014, we were able to 

enrich our analysis by accessing the year of entry 

of firms born since 2004 and that survive at least 

until 2008. Given this, Table 1 presents the sum-

mary statistics of the variables used. The analysis 

comprises a sample of 3,399 firms – born between 

2004 and 2014 -, for which the life duration is 4.4 

years. Once our information is right censored, only 

48% of firms exited the industry between 2008 

and 2014 (Table 1). 

According to Table 1, 70% of firms in our sample 

enter the marketing industry with 1 employee 

only, with an average of 1.7 employees at startup. 

We can also observe that only 3% of the firms 

reaches a size upper to 9 employees. Given the 

average firm size (2.6 employees), a value that is 

lower at startup, we can conclude firms in our data 

do not grow much.  

Moreover, only 22% of marketing firms in Portugal 

are exporting firms whereas the majority of firms 

are non-exporters (Table 1). The small proportion 

of exporting firms may be a result from the per-

sonal contact required in many services. However, 

the characterization of our sample suggests strong 

differences in the size and productivity of export-

ing and non-exporting firms — suggesting a posi-

tive impact of exports—, as suggested in the litera-

ture. Further, to assess the role of innovation in 

firm survival, we use the variable innovation in-

vestment that includes the investment in intangi-

ble assets, in software, in goodwill and conces-

sions, patents, licenses and property rights. Ac-

cording to Table1, only 9% of firms in the samples 

invest in innovation, which suggests the majority 

of firms do not invest in innovation. 

In order to include the market concentration in the 

analysis, we calculated the Herfindahl index by 

year, sector and region, under the assumption that 

firms compete only within the same sector and 

same region. The concentration of the Portuguese 

marketing industry largely depends on the sector 

and region analyzed – ranging from a highly com-

petitive industry (Lisbon) to monopoly power  
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Table 1. Summary statistics for the main variables 

 Statistics computed using only the last observation of each firm 
 For categorical variables the mean represents the proportion of firms  
 *calculated by year, sector and region 

 
 

 

 

 

 

 

 Mean Std. Dev. Min Max 

Age (years) 4.353 2.737 1 11 

Age: 1 year 0.146 0.353 0 1 

Age: 2 – 3 years 0.323 0.468 0 1 

Age: 4 – 5 years 0.218 0.413 0 1 

Age: 6 years and older 0.313 0.464 0 1 

Start-up size (employees at the time of entry) 1.736 2.348 1 62 

Start-up size: 1 employee 0.700 0.460 0 1 

Start-up size: 2 to 9 employees 0.289 0.452 0 1 

Start-up size: 10 employees and over 0.011 0.130 0 1 

Firm size (employees) 2.571 8.117 1 293 

Firm size: 1 employee 0.610 0.181 0 1 

Firm size: 2 to 9 employees 0.356 0.175 0 1 

Firm size: 10 employees and over 0.034 0.048 0 1 

Exporting firm (binary variable) 0.223 0.416 0 1 

Innovation investment (binary variable) 0.090 0.287 0 1 

Market concentration* (Herfindahl index) 0.044 0.085 0.008 1 

Sector: Advertising agencies 0.870 0.337 0 1 

Sector: Media representation 0.073 0.261 0 1 

Sector: Market research and public opinion polling 0.057 0.232 0 1 

Region: Norte 0.260 0.438 0 1 

Region: Centro 0.120 0.325 0 1 

Region: Lisbon 0.514 0.500 0 1 

Region: Alentejo 0.028 0.164 0 1 

Region: Algarve 0.050 0.219 0 1 

Region: Azores and Madeira 0.028 0.165 0 1 

Number of observations    12,186 

Number of firms    3,399 

Number of closures    1,636 

Proportion of closures (%)    48.13 
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(Azores and Madeira, for example). Further, the 

distribution of firms by sector and region is similar 

to the one already presented in characterization of 

the Portuguese marketing industry.  

4. Empirical Analysis 

4.1. The model  

The methodology uses an econometric model 

consisting on the estimation of the hazard of exit. 

Generally, the hazard model considers a popula-

tion of individuals, in this case the mass of all firms 

in the marketing industry, and observes, for each 

firm, the time to “failure”, T. Thus, the hazard 

function denoted by λ(t) may be written  

     λ(t) = 𝑙𝑖𝑚∆𝑡→0+ 
𝑃( 𝑡≤𝑇≤𝑡+ 𝛥𝑡 |𝑇≥𝑡)

𝛥𝑡
= 

𝑓(𝑡)

𝑆(𝑡)
  ,      (1)                       

where T is a random variable representing the 

firm’s life duration, f(t) is the probability density 

function and S(t) is the survival function expressed 

as follows  

                          𝑆(𝑡)  =  𝑃(𝑇 ≥  𝑡).                      (2) 

A large family of models introduced by Cox (1972) 

focuses directly in the hazard function.  The sim-

plest member of the family is the proportional 

hazards model. Accordingly, the effect of a unit 

change in a covariate is to produce a constant 

proportional change in the hazard rate. In other 

words, the covariates have a multiplicative effect 

on 𝜆0(𝑡). 

Our choice to study the duration dependence falls 

on a parametric continuous-time duration model, 

where the baseline hazard is modeled as a piece-

wise-constant exponential (Meyer, 1990). Specifi-

cally, we subdivide time into intervals where the 

baseline hazard is assumed to be constant (hence 

the exponential distribution) in each interval (Alli-

son, 1984). Though misspecifying the baseline 

hazard function can bias the estimates, Dolton and 

van der Klaauw (1995) find that the flexible model-

ing we adopt addresses this issue. 

Given this, the parametric procedure used implies 

a specific functional form for the baseline hazard  

𝜆0(𝑡). The model chosen was the exponential 

model, that assumes a constant baseline risk over 

time ( 𝜆0(𝑡) =  𝜆0 ). The exponential regression 

model is then expressed by  

                     𝑙𝑛𝜆(𝑡) =  𝑙𝑛𝜆0 +  𝑋𝛽                          (3) 

where 𝜆0(𝑡) is the baseline hazard function, X is a 

vector of explanatory variables (Table 1) and 𝛽 is a 

vector of parameters. 

    4.2. Hypotheses 

We shall now present the hypotheses of our work. 

It is expected a positive correlation between firm 

survival and firm age (also proposed in literature). 

Older firms should face a lower risk of exit than 

young firms. Thus, the first main hypothesis is:   

 

H1: As the time passes and firms live longer, the 

lower the hazard of exit for marketing firms. 

When entering the industry, it is expected that 

smaller firms will face a higher probability of fail-

ure and thus are less likely to last longer. In this 

sense, firms with higher start-up size are more 

likely to stay in the market in the long run. There-

fore, we present the second Hypothesis:  

 

H2: The higher the start-up size, the lower the 

hazard of exit for marketing firms. 

We also consider  firm  size as an  important deter- 
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minant of firm survival, which is expected to in-

crease survival probability. Given this, larger firms 

should be less likely to fail than smaller ones. This 

reasoning suggests the following hypothesis:  

H3: The higher the current size, the lower the 

hazard of exit for marketing firms. 

Firms may increase their performance while ex-

porting to other countries. Exporting can be also 

seen as a form of risk diversification through 

spread of sales over different countries – and mar-

kets. Thus, we raise the following hypothesis:  

H4: Exporting marketing firms have lower hazards 

of exit than non-exporting ones. 

Given the revolutionary changes the marketing 

industry has been subject to, investment in inno-

vation must play an important and positive role on 

firm survival. Thus, we consider the following hy-

pothesis: 

H5: Marketing firms that invest in innovation have 

lower hazards of exit than firms that do not. 

An industry specific factor such as market concen-

tration is also expected to have a considerable 

impact on firm survival. Indeed, in more concen-

trated industries, firms should face less competi-

tion and are more likely to survive. Thus, the last 

hypothesis is presented:  

H6: The higher the industry concentration, the 

lower the hazard of exit for marketing firms. 

5. Results and Discussion 

To test our hypotheses, we estimated several 

models that include different combinations of the 

variables considered. All models estimated also 

control for year, sector and region. Note that the 

number of observations in each model changes 

according to the variables used (for some we do 

not have complete information). The results pre-

sented in Table 2 are hazard ratios (exponentiated 

coefficients) which allows a simpler interpretation 

than with the coefficient themselves.  

According to Table 2, older firms present lower 

hazard ratios than young firms and this is signifi-

cant in all models presented. These results suggest 

that the know-how to stay competitive in the in-

dustry largely depends on firm experience, which 

gives an advantage to established firms, providing 

support for Hypothesis 1. Moreover, Model 1 

shows that firm start-up size has a negative impact 

on hazard, suggesting a decrease of 0.2% in the 

hazard ratio for a 1% increase in firm size at 

startup. This finding is further reinforced in Model 

2, where we see that firms starting with 2 to 9 

employees present a hazard ratio 22% lower than 

firms starting with 1 employee only. The results 

are inconclusive for the last group though, given 

the small number of observations. 

Model 1 also shows that exporting firms present a 

hazard that is 65% lower than the hazard of non-

exporting firms. In fact, all models that include this 

variable suggest the same trend. Further, Model 1 

suggests as well that market concentration leads 

to lower hazards of exit, and this result is signifi-

cant in all models presented. Give this, industry 

characteristics are also expected to play an im-

portant role on the survival chances in the market-

ing industry. 

Model 3 confirms the importance of including the 

current firm size in the hazard estimation. Accord-

ingly, an increase of 1% in firm size leads to a sig-

nificant decrease of 0.42% in the hazard. Moreo-

ver, Model 4 shows that firms with 2 to 9 employ-

ees present a hazard 47% lower than firms with 

only 1 employee whereas firms with 10 employees 
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           Table 2.  Hazard ratios for the exponential model 

 Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 

Age: 2-3 years 0.618*** 
(0.052) 

 0.620*** 
(0.052) 

0.684*** 
(0.056) 

0.694*** 
(0.055) 

0.501*** 
(0.027) 

0.673*** 
(0.055) 

Age: 4-5 years 0.556*** 
(0.053) 

0.556*** 
(0.053) 

0.658*** 
(0.062) 

0.658*** 
(0.061) 

0.381*** 
(0.026) 

0.637*** 
(0.060) 

Age: 6 years and older 0.545*** 
(0.051) 

0.543*** 
(0.047) 

0.671*** 
(0.059) 

0.666*** 
(0.058) 

0.641*** 
(0.042) 

0.642*** 
(0.056) 

Log of start-up size  0.801*** 
(0.048) 

 
 

    

Start-up size: 2 to 9 employees  0.780*** 
(0.051) 

  1.249*** 
(0.078) 

1.235*** 
(0.095) 

Start-up size: 10 employees and over  0.844 
(0.268) 

  
 

2.311*** 
(0.465) 

2.110** 
(0.722) 

Log of size    0.577*** 
(0.034) 

 
 

  

Size: 2 to 9 employees    0.529*** 
(0.034) 

0.320*** 
(0.019) 

0.455*** 
(0.035) 

Size: 10 employees and over    0.317*** 
(0.085) 

0.168*** 
(0.035) 

0.224*** 
(0.063) 

Exports  0.352*** 
(0.038) 

0.350*** 
(0.038) 

0.423*** 
(0.046) 

0.408*** 
(0.039) 

 0.415*** 
(0.046) 

Market concentration 0.991** 
(0.003) 

0.992** 
(0.003) 

0.992** 
(0.003) 

0.993** 
(0.003) 

0.995*** 
(0.002) 

0.992** 
(0.003) 

Innovation investment     0.896 
(0.063) 

1.665*** 
(0.142) 

Log-Likelihood -1895.073 -1895.318 -1853.555 -1855.413 -3622.04 -1832.183 

p-value 0.000 0.000 0.000 0.000 0.000 0.000 

Number of firms 2,721 2,721 2,733 2,733 3,378 2,721 

Number of observations 8,191 8,191 8,231 8,231 12,099 8,191 

All estimations control for year, sector and region. The values of concentration enter the model multiplied by 1000. For categorical variables base levels are not presented 
(age = 1 year; start-up size and size = 1 employee; non-exporting firms; no innovation investment). Standard error in brackets  
*significant at 10%; ** significant at 5%; *** significant at 1%
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and over present a significant decrease of 68% in 

the hazard. Given this, the models suggest that 

larger firms face a lower risk of exit than smaller 

firms, as proposed in Hypothesis 3.  

Models 5 and 6 include both size and start-up size 

in the estimations and also innovation investment. 

We can observe that, after controlling for all varia-

bles including size, start-up size leads to higher 

hazards ratios, which is somehow expected given 

the high correlation between these variables, (= 

0.56 for log). In this sense, an implicit collinearity 

between the two variables makes reasonable to 

include only one variable in each model. In line 

with this, current size is expected to be a better 

predictor of firm failure than start-up size as sug-

gested by Mata et. al (1995). 

Further, according to Model 6, innovation invest-

ment has a positive impact in the hazard, which is 

not an expected result. One possible explanation 

may be due to a problem of multicollinearity be-

tween innovation investment and the other varia-

bles. We should also consider a possible conse-

quence from unobserved heterogeneity: there 

might be some factors we are not controlling for, 

that affect the survival probability and are related 

with innovation investment. 

Overall, we confirm our hypotheses with the ex-

ception of Hypothesis 5. We find that the hazard of 

exit decreases with age and size for marketing 

firms, which is in line with the findings by Dunne et 

al. (1988), Evans (1987) and Hall (1987).  

Although start-up size should be considered sepa-

rately from current size, it is found to promote 

firm survival. This result match the conclusions by 

Bates (1990) and Mata et. al (1995). We should 

still note we experimented with different specifica-

tions that accounted for other initial conditions 

but found inconclusive results. 

Exporting firms present lower hazards of exit than 

non-exporting firms. These results are in agree-

ment with the conclusions by Bernard and Jensen 

(1995), Wagner (1999) and Hufbauer and Warren 

(1999) as marketing firms may improve the quality 

of their services in Portugal while learning from 

the demand of external markets. The internation-

alization of the marketing industry also provides a 

mean of risk diversification for marketing firms 

since they are no longer restricted to the demand 

in the domestic market of Portugal.  

Lastly, we find the higher the market concentra-

tion, the lower the hazard ratio for marketing 

firms. The results are in line with the empirical 

evidence by Dunne et al. (1988) and Audretsch 

(1991). However, we are not able to draw any 

conclusions regarding the relationship between 

innovation investment and firm survival.  

Our model presents a possible bias originated by 

unobserved heterogeneity. The variables used 

assume to capture all differences between firms. 

However, our estimations do not consider alterna-

tive variables such as education levels of owner 

and employees, previous experience in the mar-

keting industry etc. Nonetheless, our flexible 

piecewise constant exponential specification 

should mitigate, at least in part, the impacts from 

the non-inclusion of an unobserved heterogeneity 

term in the model. 

6. Conclusion 

This work was able to extend the intensive re-

search regarding manufacturing firms offering a 

new input to future investigation. The Portuguese 

marketing industry is characterized by a majority  
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of very small firms from which only a small portion 

export their services or invest in innovation. 

During the period under analysis, the number of 

marketing firms has decreased significantly, which 

allowed us to study the main factors affecting firm 

survival in the industry. We find that age, start-up 

size, size and market concentration are important 

predictors of firm survival as likewise suggested in 

the literature.   

Further, international trade in services has the 

potential to contribute to productivity growth 

within the services sector in Portugal. The interna-

tionalization of the Portuguese marketing industry 

is an opportunity to have a dynamic, innovative 

and competitive market again. In the new era of 

global competition, future research should focus 

on how marketing firms move from the domestic 

market to a combination of domestic and foreign 

sales. We hope our work and results provide moti-

vation towards richer models of firm dynamics, 

especially on the services industry. 
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