
Trends in the Number of Civil Engineering
Graduates

In May 1999, the JSCE Planning Committee investi-

gated the distribution of civil engineering graduates

within various industries. Questionnaires were sent to

161 civil engineering departments at technical colleges,

junior colleges, and universities in Japan in order to

learn about their curriculums, the number of students in

each department, the number of graduates to date, cate-

gories of eventual employment, etc. Responses were

obtained from 140 departments. Based on these results,

this paper considers the need to reduce the number of

civil engineering students.

Although not all of the questionnaires were returned,

there was no statistical compensation. This was not done

in order to avoid any possible misunderstanding of the

results. Therefore, the numbers of graduates and other

figures given below are smaller than the actual figures.

The post-war years have seen an expansion of civil

engineering education in Japan as well as an increase in

the number of civil engineering projects. Research

shows that the number of students in civil engineering

departments increased as the number of departments

grew. As of 1999, the capacity of students in one grade

of a school, college, or university was 12,779, while the

number of actual entrants was 10,990.  Curriculums

range from architecture and urban development, to

social sciences and economics, forestry and agriculture,

and ocean engineering. Environmental and ecology sci-

ences, information sciences, resources and energy, and

other peripheral fields are also offered.

The number of graduates from civil engineering

departments stood at 3,142 for the five years between

1950 and 1954, an average of 628 graduates per year.

The number then surged to 21,481 between 1970 and

1974, an annual average of 4,296 graduates. This

increase has continued, and in the last five years, from

1995 to 1999, 43,063 graduates were produced, an aver-

age of 8,613 per year. This is 14 times the number for

the period between 1950 and 1954. As shown in Fig. 1,

of the total number of graduates, 67% were awarded

bachelor degrees and 18% Master degrees. Ph.D holders

totaled 2%, or 200 per year (1995-1999).

1,588 civil engineering graduates found jobs related

to civil engineering in 1950-54, or 318 per year. This

number increased to 38,397 in 1995-99, or 7,679 per

year, accounting for 89% of the total number of gradu-

ates. Their employers included the central government,

local governments, public corporations and agencies,

general contractors, construction consultants, railways,

private companies such as electrical and gas utilities,

and schools (teachers). Table 1 shows the trends in the

number of graduates employed at various organizations.

The number employed by governments and other public

bodies (1. Central government; 2. Public corporations

and agencies; 3. Prefectural governments; and 4.

Municipal governments) has not grown since the

1980's. In contrast, the number of graduates employed

by construction consultants has increased remarkably

during the 1990's.

Number of Civil Engineers in the Civil
Engineering Field

This section attempts to identify the number of civil

engineers working in the civil engineering field for gov-

ernment and public bodies or as contractors and con-

struction consultants. (Note: this survey includes only

graduates from technical colleges, junior colleges, and

universities.) The estimate is based on figures obtained

from the civil engineering graduates survey described

earlier, and assumes that the graduates worked for 40

years after leaving school and that there has been no

reduction in their number resulting from job changes or

deaths. As listed in Table 2, the number of civil engi-

neers defined in this section was 29,000 in 1965 and

increased to 201,000 in 2000. As of 2000, 41% of them

found jobs at general contractors and other construction

companies. This was the largest proportion of those sur-

veyed. Graduates working for public and quasi-public

organizations accounted for 26%, of which 4% work for
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the central government, 10% for prefectural govern-

ments, 9% for municipal governments, and 3% for pub-

lic corporations and agencies. Those who joined

construction consultants comprised 13%, while those

employed by the private sector totaled 18%, including

2% by railways, 2% by electricity and gas utilities, and

5% by manufacturing companies. Graduates with posi-

tions at universities and other schools totaled 3%.

Expenditures for civil engineering works increased

sharply in the post-war rehabilitation period and in the

subsequent era of high economic growth. Expenditures

declined in in the years between 1973 and 1981 due to

the oil crises, but have continued to grow steadily in the

subsequent period of stable economic growth (Table 2).

Studies reveal a strong correlation between the num-

ber of civil engineers and expenditures for civil engi-

neering works. For a period of 35 years starting in 1965,

the investment value per civil engineer was ¥230 million
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          Total
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(Unit: people)

Fig. 1  Trends in the number of graduates. 
(Source: Civil engineering graduates survey [JSCE Planning Committee, May 1999])

Year
 Employer
1 Central government
2 Public corporations and

agencies
3 Prefectural governments
4 Municipal governments
5 National and private

universities
6 Other schools
7 Societies and associations
8 General contractors
9 Other construction firms
10 Construction

consultants
11 Railway companies
12 Electric or gas

utilities
13 Manufacturing

companies
14 Other private companies
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(Unit: people)

Table. 1  Trends in the number of graduates by employer. 
(Source: Civil engineering graduates survey [JSCE Planning Committee, May 1999])
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on average (real value converted by the deflator based

on the standard for calendar year 1990). The investment

value per civil engineer is estimated to have been ¥200

million in FY2000 (Fig. 2).

Future Prospects for the Number of Civil
Engineers

Based on the results above, simple forecasts were

made (see below) regarding the relationship between the

number of civil engineers and civil works expenditures.

The first forecast is a scenario in which civil works

expenditures remain at the same level until 2050 (Case

I). If expenditures per civil engineer stay at the same

level as in 2000, i.e., ¥200 million per year, the relation

between expenditures and the number of civil engineers

will be as shown in Fig. 3. Even assuming that the num-

ber of newly graduated civil engineers remains at the

2000 level, the market will still produce an excess of

engineers, totaling approximately 96,000 in 2025 and

103,000 in 2050.

If the number of new entrants were reduced by 2%

each year until 2025, the number would fall to 60% of

the 2000 level. This scenario would still produce an

excess of 50,000 engineers up to the year 2025, but

would produce a small annual shortfall beginning in

2045.

The second scenario maintains civil works expendi-

tures at same level until 2010, then decreases them to

60% of the current level by the year 2020 and then holds

them at this level. (Case II) The result is plotted in Fig.

4.

Holding the number of new entrants to the year 2000

level would still produce more engineers than the market
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FY

2000

1995
1990
1985
1980
1975
1970
1965

Deflator

102.0

101.7
101.1
92.5
88.2
64.9
38.4
35.0

Number of civil engineers (unit: 
1,000 people)

201

168
134
105
  79
  55
  37
  29

Investment value of civil works (nominal, FY) 
(·1 billion)

40,000 (estimated to be 
35,270 for 1999)

38,027
29,181
20,019
20,256
11,864
  4,916
  2,203

Investment value of civil works 
(real, FY) (·1 billion)

39,216

37,391
28,864
21,642
22,966
18,280
12,802
  6,294

Note 1: Investment values from the White Papers of Construction for 1969-1999.
Note 2: The Deflator is the public gross fixed capital formation deflator in the fiscal year terms based on the standard for calendar year 1990 (Japan Statistical 

Yearbook for 1999 by Management and Coordination Agency, Statistics Bureau). The deflators for FY1965 and FY2000 are estimates.

Table 2.  Construction investment value (civil engineering works) and the number of civil engineers

Fig. 2  Correlation between construction investment value
(civil works) and the number of civil engineers

Fig. 3  Prediction of the number of civil engineers in
Scenario I

Fig. 4  Prediction of the number of civil engineers in
Scenario II
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could absorb: 176,000 excess engineers in 2025, and

182,000 excess engineers in 2050. Both figures far

exceed the 121,000 engineers required by predicted

expenditures for civil engineering works. Even if the

number of new entrants were reduced by 2% each year

until 2025, which would cut the number of civil engi-

neers to 60% of the 2000 level, there would still be

128,000 excess engineers in 2025 and 71,000 excess

engineers in 2050. Even if the number of new entrants

were reduced by 4% each year until 2025, which would

cut the number of civil engineers to 36% of the 2000

level, there would still be an excess of 94,000 engineers

in 2025 before rough equilibrium is achieved in 2050.

The author admits that the predictions above are

approximations. However, given the fact that, as work

expenditures fall, the industry will naturally have more

difficulty in accepting newcomers, the author believes

that the forecasts are reasonably acceptable scenarios

with rough quantitative results.

Reduction in the Number of Civil Engineering
Students

In the 21st century, unlike today, the government

will most likely be forced to hold down expenditures for

civil engineering works. In such a situation, it will be

essential to develop infrastructure in an efficient manner,

i.e., higher in quality and better maintained. This will

require a change in the infrastructure development sys-

tem. One way to achieve this would be by introducing a

commercial market system. Such a system demands

more highly capable civil engineers, but it is obviously

impossible for the industry to maintain the number of

accepted graduates at the current level. 

There is also demand for greater productivity, or in

other words, an increase in the project volume per civil

engineer. The increasing number of civil engineers of

advanced age will be problematic as well. These situa-

tions will make it inevitable for schools and universities

to produce fewer graduates, i.e., accept fewer students.

Currently, the appropriate number of graduates from

civil engineering departments is 8,000 per year. The

author considers 60% of that, or 5,000, to be appropriate

for the year 2025.

Assuming that the volume of public civil engineering

projects drops to 60% of the current level, and that the

project volume per civil engineer remains the same, the

number of civil engineers needed to satisfy the project

volume is estimated to be 120,000. Public-private ven-

tures are expected to need roughly 40,000 civil engineers

for a growing number of projects such as PFI projects as

well as for the Asian and other international markets.

Moreover, further expansion into peripheral fields such

as think tanks and the information industry will need

roughly another 20,000 civil engineers. Also, transfers

and the creation of new jobs are expected to beef up

fields plagued with a shortage of competent civil engi-

neers for local government and local industry projects. It

is said that in Japan, there are 190,000 public enterprises

for civil engineering works and 50,000 enterprises for

national ones. If a system of licensing for civil engineers

is established, and these licensed civil engineers have a

specific and high level of technological ability, then a

considerable number of qualified civil engineers will be

hired. If local governments, their local businesses, and

other project owners join hands to enhance technological

competence, it may be possible to create 40,000-60,000

new civil engineering jobs.

These estimates indicate that, in the year 2025,

250,000 civil engineers may be active in civil engineer-

ing and related markets in Japan and abroad, compared

to the current 200,000. This is not a precise estimate but

a rough assumption. But even if it is assumed that drastic

industrial reform is carried out, the estimated figure still

holds. In order to have 250,000 civil engineers in 2025,

it is necessary to gradually cut the number of graduates

to 5,000, or 60% of the present level, in 2025.

The estimates above assume that project expendi-

tures per civil engineer remain unchanged in the future.

This does not mean that the author assumes that the pro-

ductivity of civil work projects will remain the same.

The rationale for the assumption is this: in the future,

software items, such as project conception, planning,

design, and management, is likely to account for a

greater part of the whole project, thus raising per-head

expenditures. However, expenditures per head for soft-

ware items will be lower than that for hardware items.

Therefore, even considering the increased productivity

for the hardware field, expenditures per head for an

entire project seems likely to remain at about the same

level as today.

As for the reduction in students, one suggested

approach is simply to reduce the number of entrants or

the number of departments. The other is to integrate the

core departments with environmental, information, or

other peripheral courses, thus achieving a virtual reduc-
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tion in the number of students. A partial shift to the

peripheral-course plan is another idea. In addition to

these ideas, consideration should be given to the charac-

teristics of education, such as general education, specific

field-oriented education, research and study education,

and license-acquisition support education (practical edu-

cation). It is important to consider the balance of

demand for the graduates when setting the number of

students and departments. Attention should also be paid

to the number of applicants and regional demands for

graduates.

Whichever method is adopted, it is essential to estab-

lish a long-term plan to reduce the number of students.

Specifically, an annual program covering a period of 5

years or so must be worked out and carried out with

revisions and corrections as needed in response to envi-

ronmental changes.

Study based on survey results by the Planning

Committee of JSCE. The author hopes for discussion,

consideration, and prompt action by the entire civil engi-

neering sector as well as the educational field.
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