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Abstract: This paper examines a deemployment hypothesis, hwhiedicts that the
diffusion of ICT and greater outsourcing trends @oorporations will promote
self-employment options for workers. The data 9€t§,783) is from the telework
population survey conducted by the Japanese Mynidtt and, Infrastructure and Transport
(MLIT) in November 2002. Logistic regression anady$or predicting self-employment
(without employees) shows that there is a lowebgbility for workers who use/used ICT
to become self-employed than those with no ICT #gpee. Workers in
specialist/technical occupations are more likelybecome self-employed than those in
non-white collar occupations, but not to a stat#dty significant degree. Women with small
children, highly educated women and not highly eded men show a stronger tendency to
opt for self-employment. Workers who have diffiguiin obtaining satisfactory jobs in
salaried employ seem to have a propensity to bedmratancers or self-employed workers
without employees. The variables that could be wgexk limited, but our analysis shows

that deemployment hypothesis was not supportdukeairhe of the survey.

1. Research Background

1.1 ICT Diffusion and Self-employment Trends

Whereas the number of self-employed workers inJdyganese agricultural and retail sectors has
fallen consistently since 1975, it has been noted the increase in the number of specialist
and/or technical self-employed workers during thens period is high [1]. This increase is
frequently attributed to the emergence of a newgrof technologically-savvy self-employed
workers known as SOHOs (Small Office Home Offide)Japan information and communication



technologies spread rapidly in the latter halfled £990s, the number of technologically-savvy
self-employed workers as of 2005 reportedly beipgraximately 1.68 million or 16.5% of all
self-employed workers in general [2].

In recent years, the number of non-primary induself-employed workers in many European
countries including Germany, Denmark, the Nethel$aand the United Kingdom has shown a
slight increase [3]. Elsewhere, while it is commpomiooted that the diffusion of ICT has led to
an increase in the number of non-primary indusétf-employed workers in Europe, the United
States and Japan, an exact definition of what tarest this type of new freelancer or
self-employed worker created by the rise of ICT khatto be established. As a result, it is
extremely difficult to conduct an international goanison of the number of technologically
-savvy self-employed workers using statistical gdtpresent.

1.2 Deemployment hypothesis

Based on the above trends, this paper will propaselsexamines a deemployment hypothesis.
The deemployment hypothesis predicts that the sldfuof ICT and greater outsourcing trends in
corporations will promote self-employment options.

There are three main factors behind the increasemall-scale, specialist and/or technical
self-employed workers accompanying the diffusionl©f. The first is the relatively small
amount of capital required to start ICT-based ves#tu The vast majority of self-employed
workers using ICT are involved in some form of mmf@tion-related activity. In contrast to the
large amount of capital required for plant investinen manufacturing, for example,
information-related businesses can be boot-strgpipedamount of initial investment required
being minimal especially with the growing progress smaller, cheaper computers and
peripherals since the 1990s. Furthermore, due te widespread diffusion of ICT,
information-based businesses are not as locatiositsee as services that require face-to-face
interaction and, therefore, conveniently locatedtaoner premises. As a result, smaller initial
costs are deemed to lower the hurdle for startmbusinesses.

The second factor is the corporate trend to greattsourcing and the accompanying drop in the
number of employees on the payroll withessed in1®@0s and common to Europe, the United
States and Japan [4]. The two main causes of awisguare the increase in international
competitiveness triggered by the global economythadsubdivision of manufacturing processes
(ibid.). The adoption of ICT inside firms also léol a standardization of business processes,
thereby opening the way for the outsourcing of aude tasks. In other words, the need to
accumulate specialist in-house human capital has exluced [5].



The third factor does not concern socio-economange, but rather the growing desire on the
part of individual workers to engage in self-emphmnt. For example, Pink (2001)[6], who
pointed to the growing number of free agents inWhéed States, cites two reasons for the trend:
1) the risk inherent in working continuously forsingle employer as individual longevity
increases but corporate longevity decreases; anthe2)difficulty in meeting both work and
family obligations as firms make increasing timema@ads on their workers as well as the
difficulty for women achieving internal rewards tithe so-called “glass ceiling” still firmly
entrenched. Accordingly, he sees women as key pdapethe freelance and/or self-employed
market.

In Japan, the number of female workers is increggsbbut approximately 70% of women
employed before having children are reported todetheir jobs following childbirth [7]. The
trend to resign from work due to childbirth is esiply pronounced among salaried workers,
most self-employed workers staying in the workfo@fe Higher levels of education and longer
periods in the workforce before marrying means tatincreasing number of women have
accumulated considerable human capital prior toriage. Should the barriers for becoming
self-employed be lowered, women in salaried emplymmay not necessarily leave the
workforce due to childbirth but opt for self-empiognt.

Elsewhere, it has been reported that while mamysfistipulate sixty years as their retirement age,
many individuals wish to remain in the workforceeafsixty. The age of pension eligibility has
been raised due to Japan’s relatively rapid denpbgeagraying and the government is actively
pursuing policies to keep older workers in the viorge. Should the barriers for becoming
self-employed be lowered, seniors may also opsétfremployment.

2. M ethodol ogy
2.1 The Data Set

Our research uses data collected at the individuaker level and analyzes individual work

status choices to ascertain the relationship betwé€d& and self-employment. The data itself
consists of the individual survey sheets colleatedhe 2003 Comprehensive Policy Support
Survey for Regional Activity Through the PromotiohTelework & SOHOSs, conducted by the

Urban Infrastructure Division of the Urban & Comnityrinfrastructure Bureau of the Japanese
Ministry of Land, Infrastructure & Transport (refed to hereafter as the “MLIT Telework

Survey”). Table 1 provides an outline of the sundata, which is suitable for our research
purpose given that it consists of a random natisaatple and provides detailed information on
ICT usage and work status.



Table 1: Outline of the MLIT telework survey

Survey Type Cross section survey

Survey Subjects Nationwide, male & female workess/éars and older|
Sampling Random Digital Dialing (RDD)

Survey Method Phone interviews

Survey Period October 25 - November 10, 2002

Sample size

No. Surveyed 6,899
Valid responses 4,125

Response Ratp59.8%
(revised sample size for within-household individua
selection probability = 6,783)

No. used for analysis 5,346 excluding studentspimdary industry workers

The average age of the sample was 45.3 for madegdr 15-84) and 44.9 for females (range:
16-86). Compared to the 2002 Basic Survey on WockfdComposition (Japanese Bureau of
Statistics), the sample’s ratio of under-twentyryalds is low and the ratio of 40-50 year olds is
somewhat high (MLIT 2003). For analysis a datacéei,346 was used after removing students
and primary industry workers. The average age isfshbset was 44.8 for males (range: 15-84)
and 44.5 for females (range: 18-86).

2.2 Variables
2.2.1 Self-employed workers

The dependent variable “self-employed workers” endl “others” the 0 dummy variable. Of the
items indicating employment status, those who spwaded to “freelance” “self-employed (no
employees)” “family worker” and “piece worker” wetated as “self-employed worker”.

2.2.2 ICT Usage

This is to ascertain whether self-employment hasegsed due to ICT diffusion or not, and uses
two variables: “ICT use in current job” and “ICTeudefore current job”. If e-mail and/or the
Internet is used for business purposes “ICT useument job” is 1; if not, O is the dummy
variable. If length of e-mail use is longer thamnrgein current job “ICT use before current job” is
1; if not, O is the dummy variable. The reasonusing “ICT use before current job” is to identify
a causal relationship, if any, between ICT use saiiemployment. In order to identify whether
ICT diffusion has led to self-employment, it is eesary to distinguish whether people using ICT
previously become self-employed using their ICTIskir whether ICT is being used simply as a



means of communication after self-employment. Ifenoeople have been using ICT longer than
their period of self-employment, we will judge @ be true that self-employment is on the
increase due to ICT diffusion.

2.2.3 Family Responsibilities

“Life stage” and “dual income dummy” are used agialdes to ascertain the family
responsibilities of individual worker. Family regmibilities are deemed to increase for workers
with small children and a working spouse. For $ifage, three categories for the various stages of
youngest child 3 yrs —
youngest child at primary school”. Additional category for all others (single, no

child-raising are given, namely “youngest child Os2ars of age
preschool
children in residence, junior high school and abaselso used. A value of 1 is used in the case

of a working spouse; if not, 0. The 0 value alsdudes respondents with unemployed spouses
and single respondents.

2.2.4 Age (Age Group)

This variable is used to ascertain whether oldekers become self-employed or not. Moreover,
since there is a large age bias in ICT users, &gearts as an important control variable for
examining the effect of ICT itself on self-employmeActual age is used and categorized into
five groups: 15-29, 30-39, 40-49, 50-59, and 60 avet.

Human Capital

The education and occupational variables are used. The occupation variable is used to
ascertain whether self-employment is increasing jobs that mainly use information.

Additionally, since there is a strong tendency liggher educated, white-collar workers to use
ICT, age and education act as important contrabbées to specify the effect of ICT use. For the
education variable, “senior high school graduat’used as the benchmark, four additional
categories being “junior high school graduate” legé graduate” “university graduate” and
“graduate school graduate”. The MLIT Telework Syrirecludes an item on years in current job,
but since it does not ask the total number of yeatie workforce, age is used as a proxy for

work experience. For occupation five categoriesumed, four white-collar categories from the
Japanese Industrial Standard (JIS) classificatioftlerical” “managerial” “sales”
“specialist/technical”) and “non-white collar” fatl other occupations.

3. Results

Firstly, descriptive results of the share of freek/self-employed workers by gender, life stage
and ICT usage are discussed. This is followed by libgistic regression analysis with
self-employment as the dependent variable, to iyefactors behind becoming self-employed.



Because of the large gender gap that exists regattie share of ICT users and work status
choices, the analysis is conducted by male anéethale sample.

3.1 Cross-Variable Relationships

Table 2 provides a summary of the descriptive tedal the share of self-employed workers, the
proportion being 7.3% for non-primary industry werk. Cross-variable analysis axdtesting
show that “ICT Usage” “Gender” “Age group” “Educati” “Occupation” and “Life Stage” are
statistically significant at 1% level.

Table 2: Share of self-employed workers (%)

N Self-employed TOTAL
workers
yes no

Total 5,347 7.3 92.7 100.0
ICT Usage**

Use in current job** 1,618 3.8 96.2 100.0

Of whom, use before current job** 658 4.0 96.0 100.0

Don't use** 3,072 10.0 90.0 100.0
Gender**

Male** 2,953 8.2 91.8 100.0

Female** 2,394 6.3 93.7 100.0
Age Group**

15-29** 684 1.7 98.3 100.0

30-39** 1,179 3.4 96.6 100.0

40-49 1,356 6.9 93.1 100.0

50-59 1,418 7.8 92.2 100.0

60 and over** 711 19.1 80.9 100.0
Education**

Junior High School** 655 14.0 86.0 100.0

Senior High School 2,742 7.3 92.7 100.0

College 474 5.3 94.7 100.0

University** 1,365 5.1 94.9 100.0

Graduate School 111 6.3 93.7 100.0
Occupation**

Clerical** 1,147 1.9 98.1 100.0

Managerial** 276 2.9 97.1 100.0

Sales** 837 11.8 88.2 100.0

Specialist/Technical 1,118 7.4 92.6 100.0

Non-white collar** 1,969 9.2 90.8 100.0
Life stage**

Youngest child 0-2 yrs** 356 3.9 96.1 100.0

Youngest child 3yrs-preschool 371 6.5 93.5 100.0

Youngest child primary school 656 5.8 94.2 100.0

Single/Youngest child high school or above/3,964 8.0 92.0 100.0
No children in residence**
Dual income+
Yes 2,710 8.0 92.0 100.0
No 2,637 6.7 93.3 100.0
***n<,001 **p<.01 +p<.10




Looking at the statistically different charactadst of self-employed workers (those with a
absolute value of adjusted residual above 1.96)nthmber of self-employed workers who chose
ICT “use in current job” and “use before currerh’javere significantly low. The proportion of
male self-employed worker is significantly highkooking at age, the number of self-employed
workers in the 15-29 and 30-39 years of age groap significantly low, but 60 and over was
significantly high.

In terms of occupation, the proportion of self-eayald in “specialist/technical” occupations was
not markedly high as suggested by existing liteggtthe statistically significantly high category
being “sales”. The significantly high results fandanagerial” occupations may be a function of
the considerably large number of self-employed wmskemploying staff. The share of
self-employed workers also differs according te btage, those with “youngest child 0-2 years”
being significantly low and those with “Single/Yayest child high school or above/No children
in residence” high.

Based on these cross-variable results alone, tth@es not indeed seem to be a tendency for
people using ICT before their current jobs to beeoself-employed. This result will be
confirmed by a multivariate analysis.

3.2 Logistic regression analysis (Self-employment)

Tables 3 and 4 overleaf give the results for theereample and the female sample in that order.
The x? testing dismissed the null hypothesis and inditateyood fitting for all models for both
samples.

3.2.1 Age & Family Responsibilities

Model 1 incorporates age and the variables conegriiamily responsibilities. While the
cross-variable analysis indicated there were dgmamtly few self-employed workers with
“youngest child O - 2 years”, controlling for agesulted in non-significant relationships between
life stage (age of children) and choice of self-eyment for the male sample. In contrast, the
probability of choosing self-employment was sigmafitly high in the female samples for
respondents with small children. The probability females with children “0-2 years” and
“3-preschool” opting for self-employment was mohar four times that of respondents without
small children. “Dual income” had non-significariteet in the male sample.

3.2.2 Effect of ICT

Model 2 incorporates the ICT usage variables araingxes the effect of ICT use on becoming
self-employed after controlling for age and thenifly responsibilities” variables. It was
confirmed that ICT “use in current job” was sigoéntly low in the male sample but was not



significant in the female sample. ICT “use beforgrent job” was significantly low for both
samples. The probability of respondents who used a€Cbecoming self-employed was lower
than non-ICT users.

3.2.3 Impact of Human Capital

After ascertaining the impact of age, “family respibilities,” and “ICT usage”, Model 3
incorporates the “human capital” variables givemirthstrong relationship between the “ICT
usage” and the “human capital” variables. Of thecupational variables, “clerical” was
significantly low for both samples. “Sales” loadgidnificantly highly and “specialist/technical’
loaded highly but not significantly so as compatednon-white collar occupations for both
samples.

Education showed the opposite effect for the mald female samples. Whereas it was
negatively aligned in the male sample, it was padif aligned in the female sample. The
probability of male workers becoming self-employeas significantly higher in “junior high” as
compared to “senior high”, but significantly low funiversity” and “graduate school”. In
contrast, in the female sample, “graduate scho@s wignificantly high and “university” was
high but not significantly so.

Table3: Summary of logistic regression analysis for predicting self-employment (male sample: N= n=1,984)

Modell Model2 Model3
B SE B Odss B SE B Odss B SE B Odss

[ Control Variabe]

Age .057™ .007 1.058 .048* .006 1.049 .052* .007 1.053
[ Family Responsibilitie]

Life Stage(RG:No young children in residence)

Youngest child 0-2 y -.12¢ .361 .88: .004 .36z 1.00< .00C 365 1.00(

Youngest child 3yrs-preschc 27¢ 304 1.321 A41¢ .30€  1.51¢ 412 .31C 1.50¢

Youngest child primary schc -.087 .26€ 917 .06¢ .26¢  1.06¢ .10z .27z 1.10¢
Dual income .084 .140 1.087 .091 142 1.095 .055 146 1.056
[ICT Usage RG:Don't us]

Use in current job -553" 256 .575 -113 273 .893

Of whom, use before current job -1.135 .183 .321 -7227 201 .486

[Human Capite]
Education(RG:Senior High School)

Junior High Scho 346+ .18F 1.41¢
College .23( 391 1.25¢
University -428"  20: .65
Graduate Scho -1.497+ .85: 224
Occupation(RG:Non-white collar)
Clerica -1.74¢™ 454 17/
Manageric -1.6927  .49C .18¢
Specialist/Technic .25( .21¢  1.28¢
Sale: B54E™ 184 1.72¢
Constant -5.332 -4.622 -4.888
Y2 107.398*** 152.402%** 237.331%*
df 6 8 16

+p<.10 *p<.05 **p<.01 **p<.001



Table 4: Summary of logistic regression analysis for predicting self-employment (Female sample: N=1,323)

Modell Model2 Model3
B SE B Odss B SE B Odss B SE B Odss

[Control Variabe]

Age .093™ .010 1.097 .088" .010 1.092 .088" .011 1.092
[Family Responsibilitie]

Life Stage(RG:No young children in residence)

Youngest child 0-2 y 1.567" 578 4,791 1.59¢™  57€¢ 4.95( 1.50¢" 584 4.49¢

Youngest child 3yrs-preschc 1.53¢™ 39t 463t 151" .397 4.56(C 1.40z™ .40t 4.06¢

Youngest child primary schc 1.00¢™  .30C 2.74: 97C(" .30z 2.63¢ .867" .30t 2.38(
[ICT Usage RG:Don't ug]

Use in current job -.586 437 .556 -.875 .485 417

Of whom, use before current job -478 277 .620 -.611 .308 .543

[Human Capite]
Education(RG:Senior High School)

Junior High Schot -.25C 256 .77¢
College -.082 307 .921
University .31€ .30z 1.37:
Graduate Scho 1.591" .61€ 4.91(
Occupation(RG:Non-white collar)
Clerica -79C" .30t .454
Managerie .73€ .62¢4 2.08i
Specialist/Technic .29C 255 1.33¢
Sale: A7€* .24€ 1.60¢
Constant -7.674 -7.348 -7.306
XZ 110.989%* 115,724+ 147.459%*
df 5 7 15

+p<.10 *p<.05 **p<.01 **p<.001

4. Summary and Discussion

Using data from a nationwide telework survey, thégper has explored whether the perceived
impact of ICT diffusion on lowering of barriers fdrecoming self-employed actually affects
workers’ choices for becoming self-employed or Adte major findings can be summed up as
follows.

The probability for becoming self-employed for werk who uses/used ICT was significantly
low. Existing research [9] shows that the larger ptace of employ, the greater the share of ICT
users. This issue of scale may explain the low |lexfe ICT usage by those becoming
self-employed. although Sakamoto and Spinks (2Q0T)found a tendency for workers who
used ICT to start up new businesses, and showedQhaliffusion has led to a small increase in
the number of a new kind of technologically savelf-employed worker, this tend only applied
to self-employed worker with employees, but not litvee self-employed. These results indicate
that the deemployment hypothesis was not supported.



Whereas highly educated women showed a strongdeiey to opt for self-employment, highly
educated men showed a tendency to not opt foresgtitoyment. This result means that workers
who have difficulty in obtaining satisfactory saéat employ tend to become self-employed. In
Japan, the higher the level of education, the highe salary of employed workers. In other
words, the salaries of employed male workers wieanat highly educated are relatively low. On
the other hand, employment opportunities for higajlucated women who leaved their jobs
following childbirth are limited. Arguably, thesadtors have a stronger impact on employment
choices than ICT usage.

The higher probability of workers with small chiédr to become self-employed was seen only in
the female sample. For males, there was no reltipnbetween family responsibilities and

becoming self-employed. Women with small childréiowever, may merely be refusing to

engage in jobs with a low level of discretion oweork-hours, or are forced to opt for

self-employment by being shut out of salaried eypploe to age barriers. Accordingly, the

spread of so-called decent jobs with a high degfeeork-hour discretion and job stability in the

labour market may be a greater determinant of venetlorkers opt for self-employment or not.

5. Concluding Remarks

There are two main areas where future research dvbel valuable. The first concerns
occupational classifications. In this paper, weduirir categories for white-collar work, but in
order to accurately ascertain the relationship betwIlCT and self-employment, more detailed
categorization such as the degree of work ICT degece proposed by Sakamoto et al (2003)
[11] would seem advisabie

A second issue concerns the need to obtain momgteym data on self-employed workers’

careers prior to and after becoming self-employexisting research has highlighted SOHO

operators’ tendency for a lack of interest in gmogviheir businesses, but we were unable this
time to analyze whether women with small childreamain self-employed through various

life-stages or whether they seek out places of eynfitat match their required conditions of

work. This area could be clarified by conducting ewent history analysis after obtaining

sufficient information on self-employed workersbjexperience.
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End Notes
1. 1) Jobs predicated on the diffusion and useQ¥ [jobs directly involved with ICT, e.g. websiteesign,

programming, etc.); 2) jobs where the diffusionlGff has changed a major part of how that job ifquered
(formerly paper-based jobs, e.g. design, finant®);e3) jobs where the diffusion of ICT has chathgeminor part of
how that job is performed (jobs directly handlinigypical goods or dealing directly with clients, .eagriculture,

transportation, retail sales, etc.).
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