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Abstract
With the rapid development of information technologies, distance education has become
“another form of product differentiation in the output mix produced by the multi-product
university or college” (Cohn & Cooper, 2004, p. 607). This article aims at analyzing the
economies of scope of distance education (as an educational output) in Chinese research
XQLYHUVLWLHV7KHHPSLULFDOUHVXOWVVKRZWKDWD SURGXFWVSHFL¿FHFRQRPLHVRIVFRSHGRH[ist in distance education programs offered by Chinese research universities; b) there are
economies of scale in distance education; and c) there are weak cost complementarities
between distance education and research output, meaning that distance education and academic research can promote each other to reduce the costs in Chinese research universities.
Keywords: Distance education; economies of scope; multiproduct organization; Chinese
research universities

Introduction
Before the 1960s, distance education had been on the margin of the contemporary educaWLRQV\VWHPDURXQGWKHZRUOG'LVWDQFHHGXFDWLRQZDVSURYLGHGE\SULYDWHSUR¿WRULHQWHG
institutions to disadvantaged populations as a means to support their desire for achieving
greater equity and equality of opportunity to access education. Since then, distance education has been popularized by various governments with unprecedented passion. Advocates
¿UPO\EHOLHYHWKDWGLVWDQFHHGXFDWLRQZLOOQRWRQO\DFKLHYHJUHDWHUHTXLW\DQGHTXDOLW\LQ
higher education, but also take control of the cost of education and maintain it at a manageable level. In particular, the development of information technologies has revolutionarily
expanded the range of distance education, resulting in a general improvement in its attracWLYHQHVVTXDOLW\HIIHFWLYHQHVVDQGHI¿FLHQF\ 6LDFLZHQD 
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In recent years, some researchers have argued that the development of information technologies, especially the Internet, has enabled Internet-based distance education to become
“another form of product differentiation in the output mix produced by the multi-product
university or college” (Cohn & Cooper, 2004, p. 607) and allowed research-intensive uniYHUVLWLHVWREHQH¿WIURPGLVWDQFHHGXFDWLRQ *DUULVRQ $QGHUVRQ +RZHYHUSUHvailing current studies on the input and output of distance higher education have focused
on their economies of scale1 (Rumble, 1976, 1997; Wagner, 1977; Abrioux & Ferreira, 2009)
rather than their economies of scope2 which regards distance higher education as part of a
multiproduct3. In response, Cohn and Cooper (2004, p. 609) suggest it is necessary to study
distance education as a “product mix of the typical university and college.” Two recent studies also investigate the economies of scope in distance education through theoretical analyses and discussions4 %UDPEOH 3DQGD0RUULV +RZHYHUWKHVHUHVHDUFKHUV
do not seem to have conducted the empirical analyses of the economies of scope of distance
HGXFDWLRQ E\ KLJKHU HGXFDWLRQ LQVWLWXWLRQV +(,V KHUHDIWHU  DV RQH RI PXOWLSOH RXWSXWV
although, they acknowledge the importance of distance education as an educational output
and the necessity of inquiring into the cost relations of distance education with other educational outputs5DVZHOODVUHVHDUFKRXWSXWVRI+(,V:LWKDQREMHFWLYHWR¿OOWKLVUHVHDUFK
JDSWKLVDUWLFOHDGRSWVWKHPHWKRGRORJ\RI&RKQHWDO  DQGIRFXVHVRQDQHPSLULFDO
study on the economies of scope of distance education in research universities in China6.
The paper is structured in the following way: introduction of distance higher education in
China, methodology (multiproduct cost function), data, results, and conclusions.

1

Economy of scale, in microeconomics, refers to the decrease in average cost (cost per unit) due to

expansion of the scale for a single product type in an organization.

2

Economy of scope is conceptually similar to economy of scale. It refers to cost advantages for an

RUJDQL]DWLRQLQSURGXFLQJWZRRUPRUHSURGXFWV(FRQRP\RIVFRSHFDQDULVHIURPWKHVKDULQJRUMRLQWXWLOL]DWLRQRILQSXWVDQGOHDGWRUHGXFWLRQVLQXQLWFRVWV$QH[DPSOHZRXOGEHWKHEHQH¿WVRIWHDFKLQJIURPDFDGHPLF
research in universities.

3

According to economics of education, universities are typical multi-product organizations since uni-

versities usually tend to have a broader set of products, such as teaching and academic research.

4

7KHVHWZRVWXGLHVIRFXVRQWKHHFRQRPLHVRIVFDOHDQGVFRSHRIRQOLQHOHDUQLQJRUHOHDUQLQJ+RZ-

HYHUDFFRUGLQJWR6LDFLZHQD  DOWKRXJKGLVWDQFHHGXFDWLRQKDVEHHQZLGHO\FDUULHGRXWLWGRHVQRWKDYHD
XQL¿HGGH¿QLWLRQRIFRQVHQVXVEHFDXVHRIWKHPXOWLSOLFLW\RIVHUYLFHSXUSRVHVDQGWKHYDULHW\RIPHGLDXWLOL]HG
,QIDFWWHUPVVXFKDVRSHQLQJOHDUQLQJÀH[LEOHOHDUQLQJDQGRQOLQHRUHOHDUQLQJKDYHEHHQXVHGDVVXEVWLWXtions. In this article, online learning or e-learning is regarded as equivalent to distance education if there is no
special explanation.

5

The distance education studied in this article refers to degree programmes, which should be regarded

DVDQHGXFDWLRQDORXWSXWRI+,(VLQVWHDGRIQRQGHJUHHSURJUDPPHV LHWUDLQLQJSURJUDPVZKLFKVKRXOGEH
regarded as a public service output).

6

If there is no special explanation, China in this article refers to mainland China which does not in-

FOXGH+RQJ.RQJ7DLZDQDQG0DFDX
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'LVWDQFH+LJKHU(GXFDWLRQLQ&KLQD
Distance higher education in China is a later initiation than that of the developed countries; yet, it has been paid close attention by the Chinese government since the establishment of P.R. China in 1949. In the early 1950s, Renmin University of China and Northeast
Normal University began to provide distance higher education. By the early 1960s, difIHUHQW SURYLQFHV QDWLRQZLGH KDG ZLWQHVVHG WKH HVWDEOLVKPHQW RI VSHFL¿F GLVWDQFH HGXFDtion institutions and the Radio and Television Universities (Ding, 2001, p. 91). During the
Cultural Revolution (1966-1976), the contemporary education system in China was almost
destroyed. In the years after the Cultural Revolution, the Chinese government realized the
importance of quickly recovering and upgrading the shattered education system. One of the
benchmarks is the establishment of the Central Radio and Television University of China
in 1979, leading the development of distance education nationwide. The Central Radio and
7HOHYLVLRQ8QLYHUVLW\RI&KLQDGLUHFWO\OHGE\WKH0LQLVWU\RI(GXFDWLRQ 02(KHUHDIWHU 
is dedicated to distance higher education, whose main role is to
provide

opportunities

of

higher

education

for

professionals in different industries and enterprises as well
as for other members of the society…to plan overall and
comprehensive usage of open universities’ educational
resources from all over the country and to establish a
distance education system of public services to provide
support for distance education to colleges, universities,
and other educational institutions.7
)URPWRWKHWDVNRISURYLGLQJGLVWDQFHKLJKHUHGXFDWLRQZDVPDLQO\VKDUHGZLWKLQWKHQDWLRQDO5DGLRDQG7HOHYLVLRQ8QLYHUVLW\V\VWHPWKDWLVWKHVSHFL¿FLQVWLWXWLRQVIRU
distance higher education, including the Central Radio and Television University of China
and other provincial or municipal Radio and Television Universities.
,QWKH\HDUWKH02(GHFLGHGWRDOORZJHQHUDO+(,VWREHFRPHLQYROYHGLQGLVWDQFH
higher education, with Tsinghua University, =KHMLDQJ 8QLYHUVLW\ %HLMLQJ 8QLYHUVLW\ RI
3RVWVDQG7HOHFRPPXQLFDWLRQVDQG+XQDQ8QLYHUVLW\DVWKH¿UVWIRXULQVWLWXWLRQVSLORWLQJ
WKHVFKHPH,Q$SULOWKH02(GHFLGHGWRIXUWKHUHQODUJHWKHVFDOHRIJHQHUDO+(,V
providing distance education due to the information technology boom in China at that time.
7KLUW\PRUHJHQHUDO+(,VZHUHDGGHGWRWKHOLVWRIGLVWDQFHKLJKHUHGXFDWLRQSURYLGHUVRI
GHJUHH SURJUDPV 'LQJ  S   %\  VL[W\HLJKW +(,V KDG EHHQ DSSURYHG DV
GHJUHH SURJUDP SURYLGHUV E\ PHDQV RI GLVWDQFH HGXFDWLRQ E\ WKH 0LQLVWU\ RI (GXFDWLRQ
02( 
7

For more information about the Central Radio and Television University of China, please refer to its

homepage http://en.crtvu.edu.cn/about/general-information. Now it will be renamed National Open University.



Tsinghua University announced in the year 2004 that it would no longer provide degree programmes

by means of distance education.
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7KHVFDOHRIGLVWDQFHHGXFDWLRQLQJHQHUDO&KLQHVH+(,VKDVEHHQH[SDQGLQJ VHH)LJXUH
ZKLFKLQGLFDWHVWKHHQUROOPHQWVRIGLVWDQFHHGXFDWLRQLQJHQHUDO+(,VE\\HDU 'LVWDQFH
HGXFDWLRQKDVEHFRPHDQLPSRUWDQWHGXFDWLRQDORXWSXWIRUWKHSDUWLFLSDWLQJJHQHUDO+(,V
DVZHOODVDQLPSRUWDQWFRPSRQHQWRIWKHWRWDOFRVWRIWKHVH+(,VPDNLQJLWSRVVLEOHIRU
us to include distance education in the multiproduct function9 in +(,s so as to conduct an
empirical study on the characteristics of its cost complementarities10 with other outputs
DQGWKHSURGXFWVSHFL¿FHFRQRPLHVRIVFRSHRIGLVWDQFHKLJKHUHGXFDWLRQ





































Figure 1. (QUROOPHQWV RI GLVWDQFH HGXFDWLRQ LQ JHQHUDO +(,V IURP \HDU  WR 
(Source: The Educational Statistics Yearbook of China 1998-2009).

0HWKRGRORJ\
%DXPRO HW DO   SLRQHHUHG WKH LQYHQWLRQ RI D FRPSUHKHQVLYH VHW RI FRVWHI¿FLHQF\
analysis methods for multiproduct organizations, pointing out the three most frequently
used functions: quadratic, CES (constant elasticity of substitution) and hybrid translog cost
function11. This set of analysis methods has been widely applied in banking, transportation,
public facilities, telecommunication, and health care as well as many other multiproduct
organizations.
$GGLWLRQDOO\&RKQHWDO  DSSOLHGWKLVVHWRIDQDO\VLVPHWKRGVWRWKHVWXG\RI+(,
RXWSXWVZKLFKLQYHVWLJDWHGWKHHFRQRPLHVRIVFRSHRI86SXEOLFDQGSULYDWH+(,VZLWKWKH
KHOSRIWKHTXDGUDWLFFRVWIXQFWLRQ7KHPDMRULW\RIHPSLULFDOVWXGLHVRQWKHHFRQRPLHVRI
scope of higher education so far have adopted quadratic cost function (Lewis & Dundar,
9

,QPLFURHFRQRPLFVDPXOWLSURGXFWIXQFWLRQLVDIXQFWLRQWKDWVSHFL¿HVFRVWVRIWZRRUPRUHRXWSXWV

for all combinations of inputs in an organization.

10

In a multiproduct organization, cost complementarities exist when the marginal cost of producing

one output is reduced when the output of another product is increased.

11

Quadratic, CES, and hybrid translog cost function are econometric terms. The article includes other

econometric terms. Readers who have no interest in econometrics can ignore these terms.
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.RVKDOHWDO/DEDQG /HQW]6DY&HVDU+RXHWDO 
with only a few exceptions adopting CES (Johnes, 1997; Izadi et al., 2002) and hybrid transORJFRVWIXQFWLRQ GH*URRWHWDO*ODVVHWDO1HOVRQ +HYHUW6WHYHQV
2005), while in more recent literature SFA (stochastic frontier analysis) has been adopted
-RKQHV,]DGLHWDO6WHYHQV-RKQHVHWDO 
7KHSULPDU\REMHFWLYHRIWKLVUHVHDUFKLVWRVWXG\WKHHFRQRPLHVRIVFRSHRIGLVWDQFHHGXFDWLRQSURYLGHGE\JHQHUDO+(,VUDWKHUWKDQWRFRPSDUHWKHDGYDQWDJHVDQGGLVDGYDQWDJHV
of the various functions mentioned above. In light of this point, this article adopts the quadratic cost function due to its wide application.
Thus, the cost function is as follows:

k

C ( q, W )

a0  ¦ ai qi 
i 1

bij

1 k k
¦¦ bij qi q j
2i1 j1

(1)

b ji , i, j 1, 2, , k

where C is the total cost of producing k products, and qi is the output of the ith product.
*HQHUDOO\ HFRQRPLHV RI VFRSH DUH GLYLGHG LQWR JOREDO DQG SURGXFWVSHFL¿F HFRQRPLHV RI
scope12. *OREDOHFRQRPLHVRIVFRSHPHDVXUHKRZPXFKFDQEHVDYHGIURPMRLQWSURGXFWLRQ
RIPXOWLSOHSURGXFWVFRPSDUHGZLWKDVHSDUDWHSURFHVVZKLFKPHDQVWKDWDFHUWDLQ+(,FDQ
SURGXFHDOOSURGXFWVPRUHFKHDSO\WKDQDFRPELQDWLRQRIVHSDUDWH+(,VFDQ
*OREDOHFRQRPLHVRIVFRSHDUHGH¿QHGDVIROORZV

ª n
« ¦ C (qk )  C (q
¬ k
C (q )

SG
*OREDOHFRQRPLHVRIVFRSHH[LVWLI

º
)»
¼

(2)

SG is greater than zero.

3URGXFWVSHFL¿FHFRQRPLHVRIVFRSHDUHDOVRWREHH[DPLQHGVLQFHVFDOHVRIDOOSURGXFWVPD\
QRWLQFUHDVH RUGHFUHDVH SURSRUWLRQDOO\3URGXFWVSHFL¿FHFRQRPLHVRIVFRSHDUHJLYHQE\

SCk

>C (qk )  C (qn-k )  C (q )@
C (q )

3URGXFWVSHFL¿FHFRQRPLHVRIVFRSHDVVRFLDWHGZLWKSURGXFWk exist if

(3)

SCk is greater than

]HURZKLFKPHDQVDFHUWDLQ+(,FDQSURGXFHSURGXFWk more cheaply with other products
WKDQDFRPELQDWLRQRIVHSDUDWH+(,VFDQ
12

7KHSURGXFWVSHFL¿FHFRQRP\RIVFRSHH[LVWVZKHQWKHSURGXFWFDQEULQJFRVWDGYDQWDJHVIRUWKH

multiproduct organization.
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For a multiproduct organization, the interaction items of cost functions indicate the exisWHQFHRIFRVWFRPSOHPHQWDULWLHVLQMRLQWSURGXFWLRQ)RUGRXEO\GLIIHUHQWLDEOHFRVWIXQFWLRQ
weak cost complementarities exist if the two products k and l meet the following inequality:

C

kl

w 2C
d 0, k z l
wqk wql

(4)

Data
Table 1
'H¿QLWLRQRI9DULDEOHV
Variables

'H¿QLWLRQ XQLW

TC

7RWDOFRVW WHQWKRXVDQG50%

QU

Undergraduate enrollment (per person)

4*

*UDGXDWHHQUROOPHQW SHUSHUVRQ

QR

5HVHDUFKH[SHQGLWXUH WHQWKRXVDQG50%

QD

Distance education enrollment (per person)

FD

Dummy variable for distance education (when QD=0,
FD=1; others, FD=0)

CSIZE

Students per teacher

IXY

The interaction of different independent variables

XSQ

The independent variables squared

Table 2
%DVLF6WDWLVWLFDO'HVFULSWLRQRI9DULDEOHV
Variables

0D[

0LQ

0HDQ

SD

TC



11304.34





QU

43426

1460

17619.61333



4*

19614

124





QR

277524.65

1522.21





QD

10024

0





QUSQ



2131600

401162354.1

427022525.1

4*64



15376





QDSQ



0

13274914.67

20569342.33
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QRSQ







11546267567

,484*



203732



177307094.7

IQUQD



0



76339001.9

IQUQR



2500991.03





,4*45

4414190334







,4*4'

196610736

0

23344227.23

32750426.04

IQRQD



0

113277919.6



FD

1

0

0.12



CSIZE





14.25003631

2.737309271

$OOWKHGDWDLQWKLVDUWLFOHFRPHVIURPWKH6WDWLVWLFVRI+(,VXQGHU'LUHFW02(6XSHUYLVLRQ&XUUHQWO\WKHUHDUHXQLYHUVLWLHVXQGHUWKHGLUHFWVXSHUYLVLRQRI02(ZKLFKDUH
QHDUO\DOODWWKHWRSRIWKHS\UDPLGDPRQJDOO&KLQHVH+(,VDQGDUHDOOUHVHDUFKRULHQWHG
+RXHWDO 
%DVHG RQ SUHYLRXV VWXGLHV WKLV DUWLFOH GLYLGHV +(, RXWSXWV LQWR IRXU FDWHJRULHV   XQdergraduate educational output; (2) graduate educational output (including master and
doctoral degrees); (3) research outputs; and (4) distance education13. Table 1 provides the
GH¿QLWLRQRIYDULDEOHVLQFOXGHGLQWKLVVWXG\7DEOHVKRZVWKHEDVLFVWDWLVWLFDOGHVFULSWLRQ
of variables.
There are three highlights in Table 1. First, although public service is an important output
RI+(,VWKHGDWDFRQVWUDLQWKDVEHHQDPDMRUREVWDFOHWRLQFOXGHWKHPLQWKHFRVWIXQFWLRQV
in the studies carried out so far. Therefore, this article does not consider it. Second, some
VWXGLHVKDYHFRQWUROOHGIRUSURGXFWLRQTXDOLW\ GH*URRWHWDO'XQGDU /HZLV
*ODVVHWDO6WHYHQV-RKQHVHWDO DQGVRPHVFKRODUVKDYHWULHGWRWDNH
better control of other input factors through including the average staff salary or teaching
FRVWVLQWKHLUVWXGLHV +DVKLPRWR &RKQ.RVKDOHWDO/DEDQG /HQW]
&HVDU +RZHYHUJLYHQWKHOLPLWDWLRQRIGDWDDFFHVVLELOLW\WKLVVWXG\GRHVQRWFRQWURO
IRUHLWKHURIWKHWZRYDULDEOHVPHQWLRQHGDERYH7KLUGDVSRLQWHGRXWE\&RKQHWDO  
and some other scholars, there is no consensus on appropriate measures of output, especially the research output; and there should be a high correlation between research output
and research expenditure. In the absence of a better alternative, many empirical studies
XVHG UHVHDUFK H[SHQGLWXUH DV WKH PHDVXUH RI UHVHDUFK RXWSXW &RKQ HW DO  .RVKDO
.RVKDO6WHYHQV+RXHWDO 2XUVWXG\DOVRIROORZVWKHSUDFWLFHRI
existing empirical studies.

13

In China, presently there is no master or doctoral degree program available through distance educa-

tion.
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Results
)LUVWZHXVHWKH2/6PHWKRGWRHVWLPDWHWKHÀH[LEOH¿[HGFRVWTXDGUDWLF ))&4 IXQFWLRQ
The FFCQ function is in the following form:

n

D0  ¦DkQ k 

TC

k 1

1 n n
G k Fk  J CSIZE  P
¦ ¦ D kl Qk Ql  ¦
2k 1 l 1
k

where TC is total cost, Qk is the kth output, and Fk is the dummy variable which assumes the
value 1 for positive amounts of the output Qk and the value zero otherwise.

D k and D kl DUHFRHI¿FLHQWVDQG P is an error term.

D0

is constant,

Table 3
Regression of Weighted Least Squares
Variables

&RHI¿FLHQWV

t value

Constant

26595.10***



QU





4*

5.045356***



QR

1.494447***



QD



1.21120

QUSQ

-4.10E-05



4*SQ

7.29E-05

0.36192

QDSQ



-2.75203

QRSQ

2.26E-06***

6.57765

IQRQU

4.19E-05***

4.49752

,4*48

-0.000219

-1.61546

,4*45

-4.67E-05***



,4'4*

0.000276



IQDQU

0.000342**



IQDQR

(



FD

16195.49***



CSIZE

-2547.723***



$GMXVW52

0.99

N

75

1RWH

'HQRWHVOHYHORIVLJQL¿FDQFH 'HQRWHV

OHYHORIVLJQL¿FDQFH
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As this study is conducted on the basis of cross-sectional data, the presence of heteroscedasticity should be tested. Through the White heteroscedasticity test, we found that the
SUHVHQFHRIKHWHURVFHGDVWLFLW\FDQQRWEHUHMHFWHG2QHZD\WRFRUUHFWIRUKHWHURVFHGDVWLFLW\
is to compute the weighted least squares (WLS). The regression of weighted least squares
is shown in Table 3.
The following can be concluded through the estimation of weighted least squares. As shown
LQ7DEOHWKHUHODWLRQDPRQJWKHFRHI¿FLHQWVLV4'484*ZKLFKLQGLFDWHVWKDWZKHQ
educational outputs are of small scales, the relation of their average cost is that distance
HGXFDWLRQXQGHUJUDGXDWHHGXFDWLRQJUDGXDWHHGXFDWLRQ7KLVLQGLFDWHVWKDWZKHQWKH
distance education of a research university remains at a small scale, the average cost of it is
lower than that of general undergraduate education. There are two possible explanations.
One is that distance education has cost advantages compared with general education. The
other is that distance education is equivalent to low-quality education compared with genHUDOHGXFDWLRQ 6LDFLZHQD 2WKHUFRQFOXVLRQVDUHDVIROORZV
1.

$VVKRZQLQ7DEOHWKHFRHI¿FLHQWRI4'SQ LVQHJDWLYHDQGVLJQL¿FDQWPHDQLQJWKDW
with the expansion in scale, the average costs of distance education are decreasing.
This implies that in research universities in China, when their distance education has
UHDFKHGDFHUWDLQVFDOHWKHDYHUDJHFRVWZRXOGEHIXUWKHUUHGXFHGFRQ¿UPLQJWKH¿QGings of the existence of economies of scale in distance education in previous studies
(Rumble, 1976, 1997; Wagner, 1977).

2.

$VVKRZQLQ7DEOHWKHFRHI¿FLHQWVRILQWHUDFWLRQLWHPVRI4'DQGRWKHUHGXFDWLRQDO
RXWSXWVDUHDOOSRVLWLYH ZLWKWKHFRHI¿FLHQWRI,4'4*EHLQJLQVLJQL¿FDQWDQGWKHFRHI¿FLHQWRI,4'48EHLQJVLJQL¿FDQW UHMHFWLQJWKHH[LVWHQFHRIFRVWFRPSOHPHQWDULWLHV
between distance education and general undergraduate education and graduate education respectively. That is to say, in current Chinese research universities the increase
in output of general education does not result in the decrease of the cost of distance
education. This result is inconsistent with many scholars’ viewpoint because generally
speaking, the facilities, faculty, and management of the two forms of education can be
VKDUHGLQWKHVDPHXQLYHUVLW\ 0RUULV 7KHQZK\GRWKHFRVWFRPSOHPHQWDULWLHV
not exist in the case of Chinese research universities? The most possible reason might
be that in those universities there are two independent subsystems for general and
distance education with separate education resources including facilities, faculty, and
education management platforms. Therefore, it is expected that the cost complementarities of the two subsystems will appear when they are increasingly combined in the
future.

3.

1HYHUWKHOHVVWKHFRHI¿FLHQWRI,4'45LVQHJDWLYHDQGVLJQL¿FDQWLQGLFDWLQJWKHH[LVtence of weak cost complementarities between distance education output and research
output. This implies that the two can help each other to reduce cost and increase output. There may be various reasons why research can bring about cost reduction in disWDQFHHGXFDWLRQ+HUHZHZDQWWRSURYLGHWZRSRVVLEOHH[SODQDWLRQV)LUVWDPRQJ&KLnese research universities, those with greater research output are typically at a higher
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academic and research level. Although research and distance education are of different
subsystems, the higher the research level, the higher the level of information technology, providing high-quality technical support from the subsystem of research to the
subsystem of distance education at a relatively low cost. Second, universities of higher
DFDGHPLF OHYHO XVXDOO\ KDYH KLJKO\ TXDOL¿HG IDFXOW\ ZKR FDQ WHDFK GLVWDQFH FRXUVHV
reducing the cost of hiring high-quality faculty outside the school because it would cost
the universities much more to do so due to the salary system of higher education in
&KLQD0HDQZKLOHVLQFHGLVWDQFHHGXFDWLRQEULQJVFRQVLGHUDEOHWXLWLRQWRWKHXQLYHUVLties, this money can be used to boost research output.
4.

$V VKRZQ LQ 7DEOH  WKH FRHI¿FLHQW RI &6,=( LV VLJQL¿FDQWO\ QHJDWLYH ZKLFK FDQ EH
LQWHUSUHWHGDVWKHVLJQL¿FDQWLQÀXHQFHRYHUFRVWE\WKHVWXGHQWWHDFKHUUDWLRDQGWKH
higher the ratio, the lower the cost, which indicates the intrinsic economies of scale in
teaching.

1RZWKHTXHVWLRQLVZKHWKHUVSHFL¿FSURGXFWHFRQRPLHV KHUHDIWHU36( RIVFRSHLQGLVtance education exist when provided by Chinese research universities. The formula is as
follows:

PSED

TC (QU , QP, QR, 0)  TC (0, 0, 0, QD)  TC (QU , QP, QR, QD)
TC (QU , QP, QR, QD)

(5)

Firstly, we conduct the calculation under the 100% output level14, which results in PSED
7KXVLWFDQEHFRQFOXGHGWKDWSUHVHQWO\WKHSURGXFWVSHFL¿FHFRQRPLHVRIVFRSH
for distance education exist in Chinese research universities and that providing distance
education, on top of general education and research output, is conducive to reducing the
cost and increasing the total output of a university.
Secondly, we analyze the PSED for different levels of output. Calculations have been conGXFWHGEDVHGRQWZRGLIIHUHQWVFHQDULRV +(,VRQO\PDNHFKDQJHVWRWKHVFDOHRIWKHLU
GLVWDQFHHGXFDWLRQDQG WKHVFDOHRIHYHU\+(,RXWSXWFKDQJHVE\WKHVDPHSURSRUWLRQ
The results are shown in Table 4.
From Table 4 we can see that at the output level from 50% to 140%, PSE of scope do exist
in the output of distance education among the Chinese research universities, which shall
disappear either when the output of distance education reaches a 220% level of its present
scale in scenario 1 or when all outputs reach a 150 % level of their present scale in scenario
2. Therefore, research universities should consider the subsystems of general education
and research when planning distance education, or they may wrongly estimate the reasonable boundary of economies of scope so that diseconomies of scope may arise.

14

Those who are interested in the detailed calculation process may contact the author.
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Table 4
PSED
% of mean output

Scenario 1

Scenario 2

50

0.1366

0.2472

100

0.0933

0.0933

140

0.0610

0.0137

150

0.0531

-0.0043

200

0.0140

-0.0915

210

0.0062

-0.1090

220

-0.0017



250

-0.0259



300





Conclusion
$VGLVWDQFHHGXFDWLRQKDVEHFRPHDQLPSRUWDQWHGXFDWLRQDORXWSXWRIJHQHUDO+(,VVRPH
scholars believe that it is necessary to study its economies of scope (Cohn & Cooper, 2004;
0RUULV   6LQFH &KLQHVH XQLYHUVLWLHV VWDUWHG WR RIIHU GLVWDQFH KLJKHU HGXFDWLRQ LQ
JHQHUDOXQLYHUVLWLHVKDYHEHHQTXDOL¿HGDVSURYLGHUV7KHVHXQLYHUVLWLHVUHVHDUFK
based in nature, are at the top of the academic pyramid, and their distance education is still
developing. Thus, we want to empirically verify and analyze whether providing distance
HGXFDWLRQFDQEULQJHFRQRPLHVRIVFRSHRUQRWZKLFKLVWKHPDLQREMHFWLYHRIWKLVUHVHDUFK
7KLV DUWLFOH IRFXVHV RQ WKH  JHQHUDO +(,V GLUHFWO\ VXSHUYLVHG E\ WKH &KLQHVH 0LQLVWU\
of Education and is an empirical study of the economies of scope for distance education
in Chinese research universities. The results show that the economies of scope do exist in
GLVWDQFHHGXFDWLRQRXWSXWLQUHVHDUFKXQLYHUVLWLHVFRQ¿UPLQJWKHFRVWDGYDQWDJHVRIJHQHUDOXQLYHUVLWLHVWRSURYLGHGLVWDQFHHGXFDWLRQ+RZHYHUWKHSURGXFWVSHFL¿FHFRQRPLHV
of scope in distance education have negative correlation with the increase of the output
of distance education and may be exhausted either when the output reaches 220% of the
present average (while keeping other outputs unchanged) or when the equal proportionate growth of every output reaches 150% of the present level. This indicates that instead
of incessantly promoting distance higher education, general universities should consider
the cost of general higher education and research output and manage the cooperation and
sharing of resources among the three.
The article further analyzes the reasons why distance education of general universities can
bring about economies of scope. According to general opinion, one of the important reasons
is the cost complementarities between the educational output of distance education and
general education. Such cost complementarities include the sharing of teachers, facilities,
DQG VR RQ 0RUULV   +RZHYHU WKH HPSLULFDO UHVXOWV LQ WKLV DUWLFOH GR QRW VXSSRUW
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such general opinion, which we believe is due to the operational mechanism of distance
education in research universities. There are essentially two independent subsystems for
general and distance education with separate facilities, faculty, and education management
platforms and little communication and interaction between them.
If economies of scope do not result from the cost complementarities of distance and general education, what do they come from? What we have found is the existence of weak cost
complementarities between distance education and research output, meaning that research
output can reduce the average cost per student of distance education, enabling the univerVLW\WRSURGXFHPRUHRXWSXWZLWKWKHVDPHFRVW$VVWDWHGDERYHZH¿QGWKDWGLVWDQFHHGXcation and academic research can promote each other, which has rarely been mentioned
in previous studies and discussions on the economic issues of distance education. Such
phenomenon evinces the feasibility of providing a new type of output (i.e., distance educaWLRQRQWRSRIJHQHUDOHGXFDWLRQDQGUHVHDUFKRXWSXW ,WDOVRYHUL¿HVWKDWDVPXOWLSURGXFW
organizations, general research universities have been suitable institutions for the pilot
SURJUDPVRIGLVWDQFHKLJKHUHGXFDWLRQODXQFKHGE\WKH&KLQHVH0LQLVWU\RI(GXFDWLRQ
Furthermore, the results show that the average cost of distance education is lower than that
of undergraduate or graduate education and is negatively correlated with the increase of
LWVRXWSXW7KHUHIRUHVFDOHSURGXFWLRQLVHFRQRPLFIRUGLVWDQFHHGXFDWLRQFRQ¿UPLQJWKH
conclusion of the existence of economies of scale in distance education by previous studies
(Rumble, 1976, 1997; Wagner, 1977).
In conclusion, there are economies of scope in distance education due to the weak cost comSOHPHQWDULWLHV EHWZHHQ GLVWDQFH HGXFDWLRQ DQG UHVHDUFK RXWSXW +RZHYHU WKH ERXQGDU\
of economies of scope does exist, and research universities therefore should avoid excess
JURZWKLQGLVWDQFHHGXFDWLRQVRDVQRWWRFURVVWKHERXQGDU\:HDOVR¿QGWKDWWKHUHLVQR
complementarity between general and distance education. The most possible reason might
be that the universities have two independent subsystems for general and distance education. Therefore, we suggest that universities should promote the integration and resourcesharing of the two systems so as to lower the cost, increase the output, and achieve greater
economies of scope.
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