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Abstract 
Recent structural reforms of the Australian economy have included a determination 
to reduce any excessive regulatory burden on businesses. Previous research has 
shown that the regulatory burden may adversely impact employment growth; 
however little empirical research has been conducted on the Australian context. This 
research, using the Australian Bureau of Statistics Business Longitudinal Database, 
finds mixed evidence for the impact of government regulation on employment. While 
no significant impact is found for job creation, this paper finds that government 
regulation has a disproportionate effect on job destruction for firms aged five years 
or less. For firms that report government regulation as a barrier to performance, the 
odds of a younger firm reporting job destruction are more than two times greater 
than for other firms. Given the dataset used, these findings mainly refer to small and 
medium sized businesses. 
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Australia, Small business 
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1. Introduction 
Below trend economic growth has increased interest in structural reforms to boost 
productivity, increase employment and competitiveness. One aspect of structural 
reform is regulatory reform that includes ensuring regulation is effective in achieving 
its intended outcomes and at a minimum cost (for example, lower compliance costs 
or reduced time interacting with a regulator). In particular, there has been renewed 
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effort to reduce the overall impact of government regulation on business performance.1 
The drive to reduce the impact of government regulation on business has spread to 
many regions in the world, including Europe and North America (see, Wegrich, 
2009; Greenstone, 2013; Canadian Government, 2012; and Chittenden, Kauser and 
Poutziouris, 2002). 

There is anecdotal evidence in Australia of the cost of government regulation, 
however, there is limited empirical literature on the impact that government regulation 
has on business performance, and specifically employment. Examples of anecdotal 
evidence are given in various media reports on the issue (see, Lahey, 2005; Mazzarol, 
2012; and Mitchell, 2014). This paper aims to address this gap in our knowledge by 
using an Australian Bureau of Statistics business longitudinal dataset. In particular, the 
paper estimates the firm level effect of regulation on job creation and job destruction. 
This is only one potential impact of regulation and needs to be compared with the 
benefits of a particular regulation, which are typically reviewed on a case by case basis.  

The rest of this paper is broken down into four sections. A literature review 
reports how government regulation has been associated with business performance 
and specifically employment. The paper continues by examining through descriptive 
statistics how government regulation is associated with employment growth in 
Australia. The fourth section of the paper examines through an econometric analysis 
the impact of government regulation on employment growth. Finally, a conclusion 
summarises the main results and outlines possible next steps in research. 

 
2. Literature Review and Theory 
An institutional framework is the formal and informal rules within a country and an 
important part of this framework is regulation. New institutional economics illustrates 
how the long term prosperity of nations is influenced by this institutional framework 
(North, 1990). The institutional framework forms the incentive structure of countries, 
helping shape the growth trajectory of an economy. For example, empirical research 
has found that countries with less onerous regulation tend to grow faster (see, Loayza, 
Oviedo and Serven, 2004; and Djankov, Mcliesh and Ramalho, 2006). Other research 
indicates that regulation thresholds, where firms have a large change in regulatory 
compliance for a particular firm size, can also create strong disincentives for firm 
growth (Garicano, Lelarge and Van Reenen, 2013). 

Regulation can achieve desirable outcomes. This typically occurs when on 
balance the total benefits outweigh the total costs of regulation. Importantly, the 
benefits and costs of regulation may be distributed unevenly. For example, in some 
instances the cost of regulation may fall largely on businesses while benefits accrue to 
individuals. When discussing the effect of regulation on employment it is important 
to balance this specific effect with other potential impacts (such as improved health or 
environmental outcomes).  

As Australian firms face continuing pressure from globalisation and structural 
change, excessive barriers on their capacity to act quickly and compete can cause 
important inefficiencies and increases their costs of doing business. In addition, any 

1 Government regulation here is synonymous with regulation and compliance costs.
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changes to new or existing regulation may cause uncertainty amongst the business 
community. An increase in the cost of doing business as well as rising uncertainty may 
in turn cause firms to hire less people, lowering the overall level of employment. From 
a dynamic point of view, regulation may effect economic growth and employment 
through such areas as international competitiveness, entrepreneurship, the ability to 
develop and market new products, or productivity growth (Hall, 2013).  

In the Australian context government regulation has been raised as a 
significant issue by business. For example, the Australian Chamber of Commerce and 
Industry found that 42.2 per cent of surveyed businesses estimate they spent more than 
$10,000 complying with government regulations in the last year (ACCI, 2012). This is 
a significant amount of money especially for small or medium sized enterprises.  

A crude measure of the burden of regulation on business, cited in a Productivity 
Commission (2007) report, looks at the increase in the volume of regulation over time. 
For example, between 2000 and 2004 as many pages of Commonwealth Government 
legislation was passed as during the period 1901 to 1969. International estimates 
of the cost of the administrative burden on business from government regulation 
are generally around two per cent of GDP, with the exception of the Netherlands 
(Productivity Commission, 2006). 

Research typically finds that small to medium sized businesses are the most 
adversely affected by government regulation (Kitching, 2006). Australian taxation-
focused research conducted by ATAX (1995) and Walpole et al. (1999) has shown 
that small businesses are significantly burdened with compliance costs, particularly 
in terms of the total number of hours taken up with compliance. The research found 
that 90 per cent of compliance costs are borne by small firms. More recent research 
demonstrates that smaller businesses’ compliance costs as a percentage of sales are 
relatively higher than that of their larger counterparts, with more frequent reported 
difficulties in record keeping for taxation purposes and complying with Occupational 
Health and Safety laws (Lewis, Richardson and Corliss, 2015). 

Lattimore et al. (1998) estimated the ‘paperwork’ compliance costs for 
Australian businesses to be approximately $11 billion in 1994-95 (or 2.3 per cent of 
GDP) drawing on the results from a 1996 Small Business Deregulation Taskforce 
survey and Evans et al. (1997). Compliance costs were defined to include the costs 
of managers and staff time, costs of external advisers and incidental costs such as 
specific travel, stationary, postage and computer use. As part of an international 
study, the OECD (2001) estimated Australian compliance costs for small and medium 
enterprises (SMEs) – covering tax, employment and environmental regulation – to 
be approximately $17 billion (2.9 per cent of GDP) in 1998. Lewis, Richardson and 
Corliss (2015) also estimated that the total cost to the Australian economy of regulation 
on small business is over $10 billion. The authors defined compliance costs as the costs 
of becoming aware of, abiding by, and demonstrating compliance with, regulations. 

Research indicates that the existing stock of regulation has a positive 
association with compliance costs (de Jong and Kloeze, 2013). The average firm in 
the authors’ study faces compliance costs of approximately USD $380,000 per year. 
Note that this sample includes Australian firms. Other important findings of this 
research include that a higher quality of regulation design reduces the companys costs 
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of regulatory compliance. Also the greater the predictability of regulatory application 
the lower the compliance costs. 

Research has found that the impact of regulation on employment is typically 
small and has an ambiguous association (see, Coglianese, 2013; and Coglianese and 
Carrigan, 2014). Berman and Bui (2001) analysed the impact on manufacturing jobs 
of local air pollution regulations adopted in Southern California. The study found 
no substantive or statistically significant effects of local air pollution regulations 
on employment. Morgenstern, Pizer, and Shih (2002) evaluated whether reported 
spending by firms on environmental regulatory compliance correlated with changes 
in employment levels across four different industries. Two of the four sectors actually 
showed small, statistically significant increases in jobs in the face of increased 
regulatory compliance spending.  

Walker (2011) found that overall employment in the more regulated sectors fell 
by about 15 per cent (relative to areas with less regulation) following the imposition of 
new clean air designations. Using other data and a different study design, Greenstone 
(2002) found a decrease on average of about 40,000 jobs per year in facilities located 
in non-attainment areas. Non-attainment areas are parts of the country declared to 
have ‘dirty’ air and therefore subject to more stringent air pollution requirements 
under the clean air act.  

Regulation may impose a cost on job creation through reduced business 
entry. Job creation is mainly driven by small, young firms. If new business entry is 
slowed then job creation will be slowed (Haltiwanger, Jarmin and Miranda, 2010). 
For example, the average number of procedural steps needed to start a business in the 
sample by Djankov et al. (2002) was 10.48, taking at least 47.4 business days. These 
costs of regulation have been found to reduce the rate of new business entry (Ciccone 
and Papaioannou, 2007).  

Research indicates, using data from 74 industrial and transition countries for 
the years 2000-2003, that anticompetitive business regulations affect the performance 
of the labour market. According to the regression results, they appear to increase 
unemployment rates and lower employment rates (Feldmann, 2008).  For example, if 
Indonesia had the same flexibility in business regulation as Finland, its unemployment 
rate might have been 2.1 percentage points lower among the total labour force.  

 
Theory 
The impact of regulation on employment is ambiguous, however, in most explanations 
it is viewed as having a negative effect on employment (Mankiw, 2012). Regulation 
increases costs for the business and this leads to an increase in prices that the business 
charges to customers. In general, an increase in price will lead to a decrease in demand 
for the business goods and services. This leads to decreased revenue and lower 
production, and this leads to lower employment. Costs also take the form of allocative 
inefficiencies, where as a result of regulation, businesses change their behaviours and 
organise their factors of production to reduce costs while maintaining low prices for 
their goods and services (Lewis, Richardson and Corliss, 2015). 

Regulation under particular circumstances may have a neutral or positive 
effect on employment (Morgenstern, 2000). If the regulation is employment intensive 
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and regular production is relatively less labour intensive, this may contribute to a net 
increase in employment. This in combination with a relatively inelastic demand for 
business goods and services may also contribute to positive gains in net employment. 

Even when in some special circumstances regulation may lead to increased 
employment there are other potential economic losses to regulation (Hall, 2013). 
For example, there is a deadweight loss associated with the regulation’s effect on 
production. There is also a deadweight loss associated with increased employment 
from regulation (related to compliance). However, regulation may still lead to a net 
benefit to society if the improved outcomes from regulation are greater than the 
aforementioned deadweight losses. 

 
3. Descriptive Statistics 
This research uses the Australian Bureau of Statistics Business Longitudinal Database 
(BLD) to analyse how Government regulation may effect employment for Australian 
businesses. The BLD was constructed from the ABS’s yearly Business Characteristics 
Survey and is a longitudinal dataset that mainly refers to small to medium businesses. 
The BLD is split into three panels with the first starting in the financial year 2004-05 
and ending in 2008-09; the second panel starting in 2005-06 and ending in 2009-10 
and the third panel starting in 2006-07 and ending in 2010-11. The survey covers 
all major industries except Electricity, Gas, Water and Waste Services; Finance and 
Insurance Services; Public Administration and Safety; Education and Training; Health 
Care and Social Assistance and some Other Services.  

Given this analysis focuses on small and medium enterprises, who are 
disproportionately affected by regulation, the hypothesis is that businesses that report 
an issue with Government regulation will be less likely to report job creation (and 
more likely to report job destruction). 

The relevant question in relation to government regulation that is asked in the 
BLD is: 

•	 Did any of the following factors significantly hamper other business activities or 
performance (Tick all that apply): 

•	 government regulation or compliance 

The relevant question in relation to employment that is asked in the BLD is: 
•	 Compared to the previous year, did any of the following decrease, stay the same or 
increase: 

•	 Total number of jobs or positions 

The employment variable of interest was only asked more than once in the 
second and third panel. The government regulation variable was asked in all waves. 
The questions were asked of a senior manager in the business. While these questions 
were asked in both panels, the two panels analysed are structurally different. The 
panels were stratified differently, with panel two stratified based on ANZSIC 1993 
and panel three stratified based on ANZSIC 2006. This led to two more strata in 
panel three compared to panel two. The job destruction category of the panel two 
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employment question was only asked for the financial years of 2008-09 and 2009-
10. This means that only two waves of panel two can be used in the job destruction 
analysis. Further, panel two was missing some valid controls required to isolate the 
effect of regulation, such as the age of firms, while also showing some inconsistent 
results in one of the waves, suggesting an inconsistency in data measurement. As a 
result, this paper will focus on panel 3. 

Subjective measures of business performance are widely used in research 
and typically are interpreted as equivalent to objective measures. Research indicates 
that there is convergent validity, that the subjective measures are associated with 
corresponding objective measures (see, Wall et al. 2004; and Bommer et al. 1995). 
Discriminant validity and construct validity were also found to hold between subjective 
and objective measures of business performance.2 This would suggest that it is valid to 
use subjective measures of employment change, even if this is not ideal. 

As shown in figure 1, government regulation has become an increasing problem 
for business performance over time. For example, 7.1 per cent of businesses reported 
government regulation as hampering their performance in the 2006-07 financial year. 
This has increased to 12.5 per cent in 2010-11. 

Figure 1 - Per cent of Businesses that Report Government Regulation as 
Negatively Impacting on Business Performance

Note: Normal units and non-respondents removed. Figures are weighted.

2 Discriminant validity: for example, the relationship between subjective and objective measures of 
productivity, and between subjective and objective measures of profit, should be stronger than the 
relationships between subjective measures of productivity and profit or between objective measures 
of productivity and profit. Construct validity: the relationships of subjective and objective company 
performance measures with a range of independent variables were equivalent. 
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Table 1 shows business that report an issue with government regulation are 
more likely to report job destruction. For example, in the 2009-10 financial year 28.1 
per cent of businesses that report an issue with government regulation also report job 
destruction. This compares with only 15 per cent of businesses with no government 
regulation issues. 

Table 1 - Percentage of Businesses That Report Job Destruction by 
Government Regulation’s Impact on Business Performance

Financial year	 No government regulation issue	 Government regulation is an issue
2008-09	 15.5	 22.9
2009-10	 15.0	 28.1
2010-11	 18.3	 25.0

Note: Normal units. Removed non-respondents. Figures are weighted.

Notably, as shown in table 2, an association is found when comparing 
government regulation to job creation. Firms reporting an issue with regulation are 
more likely to report job creation.  For example, 8.4 per cent of businesses reporting 
job creation in the 2008-09 financial year reported no government regulation issue. 
This compares with 11.6 per cent of businesses reporting job creation and an issue 
with government regulation.  

Table 2 - Percentage of Businesses That Report Job Creation by 
Government Regulation’s Impact on Business Performance

Financial year	 No government regulation issue	 Government regulation is an issue
2008-09	 8.4	 11.6
2009-10	 12.2	 19.6
2010-11	 7.8	 12.8

Note: Normal units. Removed non-respondents. Figures are weighted.

A longitudinal analysis is important as it may show how a change in 
circumstances in relation to government regulation can affect firm performance. This 
analysis uses a comparison between two different situations: 
•	 The first situation looks at businesses that report no government regulation issues in 
two consecutive financial years. 

•	 The second situation is represented by businesses initially reporting no government 
regulation issues and then in the following financial year reporting an issue with 
government regulation. 

Table 3 shows how government regulation as an issue across financial years 
interacts with the likelihood of reporting job creation compared to the previous year. 
Taking the initial year as 2007-08, when government regulation is not hampering 
business performance in both financial years, 13.7 per cent of businesses report job 
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creation. This compares with 14 per cent of businesses reporting job creation when 
government regulation moves from a non-issue in period one to becoming an issue in 
period two. Looking at this result along with the two other comparisons, we can see 
that the effects are ambiguous and negligible. 

Table 3 - Percentage of Firms that Report Job Creation Compared to the 
Previous Year when Government Regulation becomes an Issue and when 
Government Regulation is Never an Issue

		  No problem in period 1,
	 Government regulation not	 government regulation
Financial years	 hampering in both periods	 hampering in period 2
2007-08 to 2008-09	 13.7	 14.0
2008-09 to 2009-10	 16.2	 17.2
2009-10 to 2010-11	 13.5	 13.2

Note: All units. Removed non-respondents. Figures are unweighted.
 

Table 4 shows how government regulation as an issue across financial years 
increases the likelihood of reporting job destruction compared to the previous year. 
Taking 2007-08 as the initial year, when government regulation is not hampering 
business performance in both financial years, 20 per cent of businesses report job 
destruction. This compares with 28 per cent of businesses reporting job destruction 
when government regulation moves from a non-issue in period 1 to becoming an issue 
in period 2. A similar association is apparent across the two other comparisons.  

Table 4 - Percentage of Firms that Report Job Destruction compared to 
the Previous Year when Government Regulation becomes an Issue and 
when Government Regulation is Never an Issue

		  No problem in period 1,
	 Government regulation not	 government regulation
Financial years	 hampering in both periods	 hampering in period 2
2007-08 to 2008-09	 20.0	 28.0
2008-09 to 2009-10	 19.0	 20.9
2009-10 to 2010-11	 18.5	 24.6

Note: All units. Removed non-respondents. For panel 2 and panel 3 of the BLD. Figures are unweighted.

 
4. Regression Analysis 
The regression analysis used two binary logit models, one for job creation and 
another for job destruction. Binary logit models are used because different processes 
are driving job creation versus job destruction within businesses. Following the 
Baum, Calabrese and Silverman (2000) approach, this study used Heckman’s (1979) 
procedure to generate an inverse Mill’s ratio that was then included in each regression 
model to control for attrition. 
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Variables 
The dependent variable measuring employment change for the two binary logit 
regression models is as follows: 
•	 0 if the total number of jobs or positions has stayed the same compared to the 
previous year or 

•	 1 if the total number of jobs or positions has increased/declined compared to the 
previous year (for job creation and job destruction respectively). 

 
The independent variable of interest is the same variable that was used for the 

descriptive analysis: 
•	 Did any of the following factors significantly hamper other business activities or 
performance (Tick all that apply): 

•	 government regulation or compliance. 

This is a binary variable, equal to 1 if a business perceived government 
regulation or compliance as significantly hampering other business activities or 
performance, and equal to zero otherwise. 

Consistent with employment change analysis, whereby smaller businesses are 
expected to grow more quickly relative to larger businesses, it is necessary to include 
a lagged control variable for the size of the business at the beginning of the panel (see, 
Lewis, Richardson, and Corliss, 2015; and Davidsson et al. 2002). It is also likely that 
larger firms will experience more employee turnover, meaning that the employment 
changes for large firms may be arbitrary. Three binary control variables for business 
size at the beginning of the panels will be included – those with no employed workers; 
those with one to four workers; and those with five to 19 workers. Those businesses 
employing more than 19 workers will act as the reference group. Relative to the 
reference group, we would expect to see an increased likelihood of job creation in 
smaller firms and an increased likelihood of job destruction in larger firms. 

Lewis, Richardson, and Corliss (2015) identified that smaller businesses are 
disproportionately affected by regulation due to a lowered capacity to comply and 
lower efficiencies in dealing with regulation. As such, an interaction term will be 
included between the regulation variable and each of the firm size variables. We would 
expect these interactions to show that smaller firms have a decreased likelihood of 
experiencing job creation as a result of regulation relative to larger firms. We would 
also expect that smaller firms have an increased likelihood of experiencing job 
destruction as a result of regulation relative to larger firms. 

As indicated by Davidsson et al. (2002), the age of a business is a required 
control as older businesses are expected to grow more slowly. Further, older businesses 
are likely to have more experience in dealing with compliance to regulation and be 
less affected by regulation (de Jong and Kloeze, 2013). This analysis will therefore 
include controls for the age of a business, namely binary control variables for, those 
firms aged five years or less; those aged six years to 10 years; and those aged 11 years 
to 15 years. Those aged greater than 15 years will act as the reference group. 

To analyse the differing effects of regulation between firms of different ages, 
an interaction term will be included between the regulation variable and each of 
the age variables. If regulation does disproportionately impact younger businesses, 
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we would expect to see, relative to the reference group, those younger businesses, 
on average, experiencing a decreased likelihood of job creation and an increased 
likelihood of job destruction. 

Following regression analysis by de Jong and Kloeze (2013) and others, 
industry is added as a control variable. Regulation differs between industries and 
the relative magnitude of regulation may be considered greater in some industries. 
Employment conditions may also be different between industries and job creation and 
job destructions effects are likely to not be homogenous. Table 5 includes a full list of 
the industry controls used in the regression.  

Table 5 - Industry Variables included in Regression

Industries
Agriculture, Forestry and Fishing
Mining
Manufacturing
Construction
Wholesale Trade
Retail Trade
Accommodation and Food Services
Transport, Postal and Warehousing
Information Media and Telecommunications
Rental, Hiring and Real Estate Services
Professional, Scientific and Technical Services
Administrative and Support Services
Arts and Recreation Services
Other Services (Reference group)

In line with other research, an innovation variable is included as innovative 
activities are likely to impact job creation and destruction within firms (Soames, 
Brunker and Talgaswatta, 2011). This variable indicates if firms have introduced 
any new or substantially improved goods or services within a given year. It has been 
lagged by one period as innovation generally positively impacts business performance 
with some delay (see, Soames, Brunker and Talgaswatta, 2011; Gronum, Verreynne 
and Kastelle, 2012). To mitigate any omitted variable bias in the regulation variable 
of interest, it is necessary to control for other factors that may impact the number of 
jobs or positions. General business performance is likely to drive a business’ demand 
for labour and as such, reported level of sales has been included, in its logarithmic 
transformation, as a control. 

Australian businesses have identified a range of perceived barriers to business 
performance, including regulation (Australian Bureau of Statistics, 2013). In order 
to mitigate any other biases, these other barriers to business performance should be 
controlled for in the regression. As is the case for the variable of interest, these barriers 
were identified in the BLD through the same question: 
•	 Did any of the following factors significantly hamper other business activities or 
performance (Tick all that apply). 

3 Normal units do not include businesses that are dying or have died. It also omits those businesses 
that are out of scope or become out of scope.
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These control variables include, a lack of customer demand for goods and 
services; and lowering of profit margins to remain competitive. These are both binary 
variables, equal to 1 if a business perceived that barrier as significantly hampering 
other business activities or performance, and equal to zero otherwise. 

There were a number of tests undertaken to ensure the robustness of the results: 
•	 All datasets under analysis are limited to normal units.3 Furthermore, the dataset 
has been cleaned to eliminate firms for non-response in either the dependent or 
independent variables. 

•	 The log-likelihood chi square is used to test to see if the model as a whole is 
statistically significant. All models presented were found to be statistically 
significant.  

•	 No evidence of multicollinearity is found for our independent variables for all 
regressions presented.  

 
Results 
Odds ratios are reported in table 6 in relation to job creation and job destruction. The 
main variable of interest does not show any significant effects within either regression. 
Taken alone, this indicates that regulation does not influence the employment growth 
of a firm. This is contrary to much of the existing theory and research presented in 
this paper, which shows that regulation negatively impacts employment. However, 
there is also the position that some regulation might be more labour intensive 
than other types of regulation and therefore result in positive employment effects 
(Morgenstern, 2000). As we have not differentiated between types of regulation, this 
might be affecting our results.  

The secondary variables of interest include the interaction terms between 
firms’ age and the regulation variable. An interesting result is that, when interacted 
with regulation, firms aged five years or less are significantly more likely to experience 
job destruction. This odds ratio is showing, all else equal, the increased likelihood of 
job destruction for those firms who are five years or less in age and who have indicated 
government regulation is a barrier to business performance, relative to all other firms.  

Table 7 includes the two different effects that exist within the age and regulation 
interaction for job destruction. For those firms that report government regulation as a 
barrier to business performance, firms aged five years or younger are 3.2 times more 
likely to report job destruction than firms of all other ages. This effect is significant at 
the 1 per cent level. For those firms that are aged five years or less, firms that report 
government regulation as a barrier to business performance are 2.3 times more likely 
to experience job destruction relative to those firms that do not report government 
regulation as a barrier. This is significant at the five per cent level. This result is in line 
with research presented in this paper, whereby younger firms are disproportionately 
affected by regulation, due to less experience with the required compliance (de Jong 
and Kloeze, 2013). 

The other regulation interactions of interest, those with other ages of firms 
and sizes of firms, reveal no significant effects. Despite research finding that smaller 
firms are increasingly burdened by regulation, this effect is not present here, which 
is most likely due to the dataset being comprised of small and medium sized firms. 
Additionally, inclusion of the inverse Mill’s ratio (lambda) is insignificant in both 
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regressions, meaning that attrition was not related to the likelihood of reporting job 
creation or job destruction. 

A number of control variables significantly predict both job creation and 
job destruction, which is in line with what was expected. Firstly, the size of a firm 
significantly predicts if a business will experience job destruction, with bigger effects 
for larger firms. Secondly, the age of a firm shows that small to medium size firms are 
associated with increased odds of experiencing job creation. Firm performance, as 
measured through level of sales, is also a significant predictor of both job creation and 
job destruction, with the direction of the effects in line with expectations. Further, the 
lagged innovation variable is the biggest predictor in the probability of reporting job 
creation, showing positive effects on job creation. Finally, the barrier control variables 
also show results as expected, with decreased odds associated with job creation and 
increased odds associated with job destruction. 

Not reported in table 6, the industry control variables showed that the retail and 
agriculture, forestry and fishing industries were significant at the one per cent level, and 
were associated with a decrease in odds of job creation and job destruction respectively.

Table 6 - Odds Ratios of Binary Logits of Job Creation and Job Destruction 
by Firm Characteristics 

 
	 Job creation	 Job destruction
		  Robust		  Robust
	 Odds	 Standard	 Odds	 Standard
Variable	 Ratio	 Error	 Ratio	 Error
Non-employing businesses (at time of first observation)	 1.530		 0.418	 2.151	***	 0. 485
1 to 4 workers (at time of first observation)	 1.533		 0.514	 3.789	***	 1.022
5 to 19 workers (at time of first observation)	 1.840		 0.705	 6.789	***	 2.071
Non-employing businesses x Government regulation	 0.917		 0.557	 0.749		 0.338
1 to 4 workers x Government regulation	 1.112		 0.650	 0.889		 0.407
5 to 19 workers x Government regulation	 0.912		 0.556	 0.791		 0.362
Age 5 years or less	 1.752	***	 0.317	 1.000		 0.167
Age 6 years to 10 years	 1.575	***	 0.261	 1.249		 0.185
Age 11 years to 15 years	 1.104		 0.237	 1.191		 0.200
Age 5 years or less x Government regulation	 1.261		 0.628	 2.285	**	 0.808
Age 6 years to 10 years x Government regulation	 1.759		 0.628	 1.216		 0.399
Age 11 years to 15 years x Government regulation	 0.741		 0.401	 1.143		 0.400
Exporter	 1.335	*	 0.211	 1.223		 0.170
Foreign ownership	 0.837		 0.231	 1.299		 0.302
Log sales	 1.588	***	 0.084	 0.922	**	 0.035
New goods or services (lag)	 1.814	***	 0.223	 1.217	*	 0.143
Government regulation	 1.095		 0.625	 1.414		 0.627
Lack of customer demand for goods and services	 0.639	***	 0.102	 2.044	***	 0.226
Lower profit margins to remain competitive	 1.024		 0.129	 1.596	***	 0.165
Lambda (inverse Mills ratio)	 0.849		 0.697	 1.535		 0.987
N	 		 3170	 		 3410
Log likelihood	 		 -1267.0217	 		 -1673.0013

* 10% significance level; ** 5% significance level; *** 1% significance level. Year dummies are included in the 
concatenated regression. In the concatenated regression errors are clustered around the ABSID. For the full list 
of regression results please email authors. All results are rounded to the third decimal place. Run in STATA.
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Table 7 - Differentiation of Effects within the ‘age 5 years or less’ and 
‘Government Regulation’ Interaction

	 Odds Ratio	 Robust Standard Error
Difference between those aged 5 years or less and all 	 3.171***	 1.379
other businesses (when ‘government regulation’ = 1)
Difference between those who reported government 	 2.256**	 0.730
regulation as a barrier and those who did not (when 
‘aged 5 years or less’ = 1)

 
 

Panel Data Models 
A significant advantage of using panel data is the ability to, at least in part, control for 
unobserved heterogeneity. Research on firm performance using panel data has utilised 
both random effects and fixed effects methods to control for unobserved factors 
(Pendell and Boland 2005; Hawawini et al. 2001).  

In all cases when a hausman test was run for both a fixed effects model and a 
random effects model, the test found that the unique errors were correlated with the 
regressors, which suggests the fixed effects model should be examined. However, in 
all of the fixed effects models there were almost no statistically significant variables. A 
key reason is that the fixed effects models dropped a significant amount of observations 
and resulted in small sample sizes (690). Furthermore, as the regression model’s 
dependent variables are specified as a discrete change on the previous year, this reduces 
the likelihood of finding a significant association through a fixed effects model. The 
available data was restricted by groupings, and as such, a discrete modelling technique 
needed to be used. 

While caution must be observed when interpreting the previous results that do 
not control for unobserved factors, if data on employment change would be available 
as a continuous variable, it would allow for different modelling techniques. Indeed, the 
exploratory research in this paper suggests that modelling using these panel techniques 
on a continuous dependent variable is an area of possible future research.  

5. Discussion and Conclusion 
In regards to the hypothesis made earlier, this paper finds that, for many businesses, 
government regulation tends to have no observable impact on the job creation and 
job destruction rates of firms. The paper, however, does find a concentrated effect on 
job destruction for firms that are aged five years or less. Of those firms that report 
an issue with government regulation, firms aged five years or less are 3.2 times more 
likely to experience job destruction than those older firms. Further, of those firms that 
are aged five years or less, firms that report government regulation as a barrier are 
2.3 times more likely to experience job destruction relative to those firms that don’t 
report regulation as a barrier. This result is consistent with other research that shows 
younger firms are disproportionately burdened by government regulation, relative to 
older firms (Lewis, Richardson and Corliss, 2015). 

The impact of regulation on employment also potentially varies according to 
the business cycle or sales growth in the industry. Indeed, lack of customer demand 
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remains central to the probability of firm-level job creation and job destruction. Due to 
data limitations in this analysis, this level of analysis could not be included. 

Simple random effects and fixed effects logistic models were run in an attempt 
to control for individual heterogeneity. While the panel data analysis preferred the fixed 
effects model, given the drop in sample size, virtually none of the independent variables 
were statistically significant. Models that use a different measure of employment, not 
publicly available in the data set used, are a possible area of future research. 
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