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There� are� now� about� two� thousand� craft�
YLOODJHV� WKDW� DUH� FRPSRVHG� PRVWO\� RI� VPDOO�
and� micro� household� business� characterized�
by�family�ownership�and�heavy� involvement�
of�the�family�members.�Vietnam�government�
KDV�D�SROLF\�RI�UHVWRULQJ�DQG�GHYHORSLQJ�FUDIW�
villages� but� focuses� mainly� on� traditional�
DQG� DQFLHQW� FXOWXUDO� YLOODJHV�� SURPRWLQJ�

SRWHQWLDO� WRXULVW� YLOODJHV�� 8QGHU� SUHVVXUH� RI�
competitiveness�in�the�market�economy,�only�
sustainable� craft� villages� have� survived� and�
SURVSHUHG�� UHO\LQJ� VROHO\� RQ� LQWHUQDO� IRUFHV��
Many� clusters� have� achieved� great� success�
thank�to�process�or�product�innovation�carried�
out�by�small�producers.��

There� could� be� an� investigation� of� applying�
LQQRYDWLRQ� LQ� LQIRUPDO� PLFUR� DQG� VPDOO�
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$EVWUDFW��

7HFKQRORJ\� DQG� LQQRYDWLRQ� KDYH� EHHQ� UHFRJQL]HG� DV� LPSRUWDQW� DQG� FUXFLDO� WR� UHGXFLQJ�

SRYHUW\�� JHQHUDWLQJ� ZHDOWK� DQG� EULQJLQJ� VRFLDO� SURJUHVV� IRU� 9LHWQDP�� %XW� WKH� UHVXOW� LV�

GLIIHUHQW� LQ� GLIIHUHQW� VHFWRUV�� &UDIW� YLOODJHV� DUH� FRPSRVHG� PRVWO\� RI� VPDOO� DQG� PLFUR�

KRXVHKROG�EXVLQHVV�FKDUDFWHUL]HG�E\�IDPLO\�RZQHUVKLS�DQG�KHDY\�LQYROYHPHQW�RI�WKH�IDPLO\�

PHPEHUV�� 0DQ\� FOXVWHUV� KDYH� DFKLHYHG� JUHDW� VXFFHVV� WKDQN� WR� DSSO\LQJ� LQQRYDWLRQ� LQ�

SURGXFWLRQ�DQG�EXVLQHVV��:KDW�HQDEOHG�VPDOO�SURGXFHUV�WR�LQWURGXFH�QHZ�WHFKQRORJ\�LQWR�

LQQRYDWLRQ�SURFHVV"�+RZ�KDV�QHZ�WHFKQRORJ\�EHHQ�GHYHORSHG��DGDSWHG�DQG�GLVVHPLQDWHG"

7KHUH� FRXOG� EH� DQ� LQYHVWLJDWLRQ� RI� LQQRYDWLRQ� LQ� LQIRUPDO� PLFUR� DQG� VPDOO� HQWHUSULVHV�

ZLWK�D�YLHZ�WR�RIIHU�DOWHUQDWLYHV��$FWXDOO\�� UHFHQW�UHVHDUFK�VKRZV�FKDQJHV� LQ�FRPSHWLWLYH�

FDSDELOLWLHV��OLYLQJ�FRQGLWLRQV�DQG�WKH�HQYLURQPHQW�LQ��LQIRUPDOO\�RUJDQL]HG�FUDIW�YLOODJHV��

:H�SURSRVH�WR�ORRN�DW�VRPH�H[DPSOHV�RI��VPDOO�VFDOH�FUDIW�YLOODJHV��%DW�7UDQJ�DQG�'XRQJ�

Lieu�in�northern�Vietnam.�Both�were�identi¿ed�as�innovation�industries�based�on�the�three�
FRPPRQ�NH\�HOHPHQWV��QHZQHVV��YDOXH�FUHDWLRQ�DQG�LQQRYDWLYH�SURFHVV����
.H\ZRUGV��7HFKQRORJ\��,QVWLWXWLRQ��,QQRYDWLRQ��,QQRYDWLYH�3URFHVV��&UDIW�YLOODJHV��

'DWH�RI�VXEPLVVLRQ����UG�2FWREHU��������'DWH�RI�DSSURYDO���WK�0DUFK������
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enterprises�with�a� view� to� offer� alternatives.�
Actually,� recent� research� shows� changes� in�
competitive�capabilities,�living�conditions�and�
WKH�HQYLURQPHQW�LQ�LQIRUPDOO\�RUJDQL]HG�FUDIW�
villages.�We�propose�to�look�at�two�examples�
RI� � VPDOO�VFDOH� SURGXFHU� FUDIW� YLOODJHV�� %DW�
7UDQJ�DQG�'XRQJ�/LHX�LQ�QRUWKHUQ�9LHWQDP�LQ�
suburban�areas�in�Hanoi.�Both�were�identi¿ed�
DV� LQQRYDWLRQ� LQGXVWULHV� based� on� the� three�
common� key� elements:� � newness,� value�
FUHDWLRQ�DQG�LQQRYDWLYH�SURFHVV��

$OWKRXJK� WKH� LQQRYDWLRQV� DUH� QRW� W\SLFDO� LQ�
WHUPV�RI�WHFKQRORJ\�GHYHORSPHQW��LQYHVWPHQW�
LQ� 5	'�� LW� LV� LQQRYDWLRQ� MXVW� WKH� VDPH��
creating�a�new�or� improved� product� for� sale�
without�changes�in�the�production�process�or�
changes�the�way�the�product�is�made�without�
FKDQJLQJ� WKH� SURGXFW� LWVHOI�� ,Q� WKH� FRQWH[W�
WKDW� WKH� 9LHWQDP� JRYHUQPHQW� KDV� FUHDWHG�
WHFKQRORJLFDO� SROLF\� UHODWHG� WR� LQQRYDWLRQ�
emphasizing� R&D� activities,� it� is� unknown�
if� small� producers� could� take� advantage� of�
this�opportunity�to�innovate�their�business.�At�
¿rst�glance,�there�were�no�technology�transfer�
SURMHFWV� RU� SROLFLHV� SURPRWLQJ� WKH� 5	'�
within�the�small�producers’�clusters.�Besides,�
VRPH� DXWKRUV� DUJXHG� WKDW� LI� WKH� LQVWLWXWLRQDO�
framework� was� lacking,� technologies� would�
never� be� utilized� to� their� full� potential�
(UNIDO� 2002).� This� meant� that� closer�
examination� of� the� problem� was� needed� on�
our� part.� �How�has� � the� introduction�of� new�
technology� into� the� innovation� process� been�
made�possible�and�how�has�technology�been�
GHYHORSHG�� DGDSWHG� DQG� GLVVHPLQDWHG� LQ� WKH�
two�informally�organized�clusters�in�Northern�
Vietnam�mentioned�above.�

Two�research�questions�raised:�What�enabled�
small�producers�to�introduce�new�technology�
LQWR� LQQRYDWLRQ� SURFHVV�"�$QG�how� has� new�

technology� been� developed,� adapted� and�
GLVVHPLQDWHG"

The� paper� is� structured� as� follows:� In� the�
theoretical� context,� we� review� the� literature�
about�the�introduction�of�technology�in�context�
of�innovation�and�the�innovation�systems�with�
LWV� GHWHUPLQDQWV�� � :H� DGDSWHG� WKH� DSSURDFK�
RI�LQQRYDWLRQ�V\VWHP��,6��LQWR�WKH�FRQWH[W�RI�
VPDOO�SURGXFHUV�FOXVWHUV�LQ�QRUWKHUQ�9LHWQDP��
To�do� this,�we�de¿ned� the�conceptualization�
of� the� analytical� framework� to� collect� data.�
The�two�cases�Bat�Trang�and�Duong�Lieu�are�
described�and�interpreted.�The�paper�concludes�
by� highlighting� the� difference� between�
innovation� theory� in� western� countries� and�
the� reality-based� application� in� developing�
countries� like� Vietnam.� It� also� proposes� a�
IXWXUH�UHVHDUFK�DJHQGD�LQ�WKLV�WRSLF����

���/LWWHUDWXUH�UHYLHZ�

,QQRYDWLRQ� LV� RIWHQ� GLVFXVVHG� LQ� WHUPV� RI�
WKH� LQWURGXFWLRQ� RI� WHFKQRORJ\�� 7KLV� SDSHU�
will�make�reference� to�Kondratiev’s� ideas� in�
this� regard,�which�were� taken� up� by� Joseph�
Schumpeter� in� the� 1930s.� These� lie� at� the�
KHDUW�RI�WUHQGV�LQ�GHYHORSPHQW��7KH\�H[SODLQ�
the� correlation� between� basic� innovation�
WHFKQRORJLFDO� UHYROXWLRQV� DQG� HFRQRPLF�
GHYHORSPHQW�SHULRGV�

7HFKQRORJ\�

It�is�notorious�that�technology�was�signi¿cant�
both�in�terms�of�input�and�output�of�innovation�
processes.� Over� time,� technology� has� been�
GHYHORSHG�IRUPDOO\�LQ�UDGLFDO�LQQRYDWLRQ�DQG�
PRUH� LQIRUPDOO\� LQ� LQFUHPHQWDO� LQQRYDWLRQ�
by� production� engineers,� technicians� and�
the� shop� Àoor� (Freeman,� 1995).� The� formal�
WHFKQRORJ\�GHYHORSPHQW� LV�UHODWHG� VWULFWO\� WR�
UHVHDUFK�DQG�GHYHORSPHQW�DFWLYLWLHV��5	'���,W�
is�de¿ned�as�“creative�work�undertaken�on�a�
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systematic�basis�in�order�to�increase�the�stock�
of� knowledge,� including� knowledge�of�man,�
culture�and�society,�and�the�use�of�this�stock�
of� knowledge� to� devise� new� applications”�
(OECD,�2008).�

)URP� WKH� ODWWHU� SDUW� RI� WKH� QLQHWHHQWK�
century,� R&D� was� conducted� as� in-house�
SURIHVVLRQDOL]HG� DFWLYLWLHV� LQ� WKH� *HUPDQ�
chemical� industry.� Its� success� drew� on� the�
LPLWDWLRQ� RI� WKH� 5	'� GHSDUWPHQW� LQ� RWKHU�
LQGXVWULHV� LQ� (XURSH� DQG� LQ� 8QLWHG� 6WDWHV�
of� America.� Freeman� (1995)� described� the�
growth� of� professionalized� R&D� labs� as� a�
giant� step� forward� that� was� reinforced� after�
the� second�World�War.�Mowery� (1980),� and�
Hughes� (1989)� observed� that� specialized�
R&D�labs�characterized�most�large�¿rms�in�the�
manufacturing� industry� but� few� small� ¿rms�
or� services�industry�¿rms.�R&D�in�OECD�is�
often�scienti¿c�or�geared�towards�developing�
particular� technologies� and� is� frequently�
FDUULHG� RXW� DV� FRUSRUDWH� RU� JRYHUQPHQWDO�
activity.� It� mobilizes� � both� government,�
LQGXVWULDO� DQG� DFDGHPLF� HQJLQHHUV� DQG�
VFLHQWLVWV��

R&D� has� been� seen� as� a� decisive� factor� in�
UDGLFDO�LQQRYDWLRQ�LQ�DGGLWLRQ�WR�RWKHU�ODWHO\�
observed�factors�such�as�inter-¿rm�relationships�
and�external�linkages�within�the�professional�
science-technology� systems� (Gibbons� and�
-RKQVWRQ�� ������� 5	'� H[SHQGLWXUH� KDV��
often� been� a�measure� of� the� performance� of�
HFRQRPLHV� LQ� WHUPV� RI� WHFKQRORJ\� SURJUHVV��
7KLV� LV� YDOLG� IRU� LQGXVWULDOL]HG� FRXQWULHV�
VXFK�DV�-DSDQ��86$�DQG�(XURSHDQ�FRXQWULHV��
5HJDUGLQJ�WKH�GHYHORSLQJ�FRXQWULHV��5	'�DV�
percentage�of�GNP�has�become�more�important�
as� an� indicator� of� technical� capability.�
However� only� formal/governmental� R&D�
DQG�HQWHUSULVH�OHYHO�5	'�LQ��71&V�DQG�ODUJH�

¿rms)� has� been� taken� into� account.� � Data�
RQ� WKH� WHFKQRORJ\� GHYHORSPHQW� UHODWHG� WR�
incremental�innovation�has�been�omitted.��������

,QVWLWXWLRQV

Regarding� the� understanding� and� de¿nitions�
of� institutions,� no� universal� de¿nitions� have�
been�agreed�upon.�That�is�to�say:�the�rules�of�
the�game�where�the�players�interact�with�each�
RWKHUV�WR�DIIHFW�WKH�LQQRYDWLRQ�SURFHVV��,Q�WKLV�
paper,� we� tend� to� distinguish� institutions� as�
UXOHV�RI� WKH�JDPHV� IURP�RWKHU�RUJDQL]DWLRQV�
SOD\HUV�DFWRUV� WKDW� DUH� VHHQ� DV� LQVWLWXWLRQV�
by� only� some� authors.� The� possible� actors�
1DWLRQDO� ,QQRYDWLRQ� 6\VWHP� �1,6�� DUH�
WKH� VPDOO� HQWUHSUHQHXUV� �LQQRYDWRUV��� WKH�
Association�of�handicraft,�but�also�universities,�
research� institutes,� investment� banks,�
VFKRROV��JRYHUQPHQW�PLQLVWULHV��7KHVH�DFWRUV�
FRRUGLQDWH� DQG� LQWHUSOD\� LQ� DQ� LQVWLWXWLRQDO�
context,�which�implies�the�importance�of�the�
innovations�systems�paradigm�(Edquist�1997).��

Many� de¿nitions� of� institutions� have�
bewildered� researchers� in� spite� of� their�
focal� point� in� the� NIS.� Many� typologies�
do� exist,� proposed� by� innovation� research�
DXWKRUV�� HFRQRPLF� LQVWLWXWLRQV� �� SROLWLFDO�
LQVWLWXWLRQV�� IRUPDO� ±� LQIRUPDO� LQVWLWXWLRQV��
basic� –� supporting� institutions,� hard� and�
VRIW� LQVWLWXWLRQV� �%�� -RKQVRQ�� ������� ,Q�
addition,� some� authors� classi¿ed� them� as�
UHJXODWLYH�� QRUPDWLYH� DQG� FXOWXUDO�FRJQLWLYH�
institutions� (Scott,� 2001)� or� behavioral,�
FRJQLWLYH��DVVRFLDWLYH��UHJXODWLYH��FRQVWLWXWLYH�
institutions�(Parto,�2001).��

North�(1990,�1991)�de¿nes�an�institution�as�the�
KXPDQO\�GHYLVHG�FRQVWUDLQWV�WKDW�VKDSH�KXPDQ�
interaction.� They� consist� of� both� informal�
constraints� (norms� of�behavior,� conventions,�
VHOI�LPSRVHG� FRGHV� RI� FRQGXFW�� DQG� IRUPDO�
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constraints� (e.g.� rules.� Laws,� constitutions)�
DQG� WKHLU� HQIRUFHPHQW� SURSHUWLHV�� )RUPDO�
institutions� are� enforced� by� a� coercive� third�
party� whereas� informal� institutions� are� self-
HQIRUFLQJ�� 3DUWR�� DV� UHJDUGV� WKLV� GLVWLQFWLRQ��
(2005b)� classi¿ed� in� detail� the� increasing�
UDQJH� IURP� LQIRUPDO�VRFLDO�WR� IRUPDO�VRFLHWDO�
level:� 1)� Behavioral� institutions� de¿ned� as�
standardized� (recognizable)� social�habits� that�
PDQLIHVW�LQ�DFWLYLWLHV�RI�LQGLYLGXDOV�DQG�JURXSV�
as� reÀections� of� social� norms;� 2)� Cognitive�
institutions� de¿ned� as� � mental� models� and�
constructs� or� de¿nitions� based� on� values�
and� embedded� in� culture;� 3)� Associative�
institutions�de¿ned�as�mechanisms�facilitating�
prescribed� or� privileged� interaction� among�
different� private� and� public� interests;� 4)�
Regulative�institutions�de¿ned�as�prescriptions�
and�proscriptions;�5)�Constitutive�institutions�
de¿ned� as� setting� the� bounds� of� social�
relations.� The� differentiation� blurs� the�
national,� regional,� sectorial�boundaries� of� an�
LQQRYDWLRQ�V\VWHP��LQYROYLQJ�WKH�HQGRJHQRXV�
DQG� H[RJHQRXV� LQVWLWXWLRQV��7KLV� W\SRORJ\�RI�
formal�and�informal�institutions�is�not�de¿ned�
LQ� WHUPV�RI� � RUJDQL]DWLRQV� WKDW� FRQVWLWXWH� WKH�
LQVWLWXWLRQV��7KH�LPSOLFDWLRQ�LV�� WKDW�WKH�PRUH�
IRUPDO�LQVWLWXWLRQV�DUH�WKH�PRUH�RUJDQL]DWLRQV�
actors�are�identi¿ed.���

7R� WKH� H[WHQW� WKDW� D� PDMRU� FRQFHUQ� RI� PDQ\�
researchers� is� about� only� formal� institutions�
while�the�informal�ones�are�often�ignored,�the�
¿ndings� of� some� authors� are� signi¿cant� for�
IXUWKHU� UHVHDUFK�� 7KLV� FRQFHUQV� GHYHORSLQJ�
countries�where�the�formal�institutions�are�so�
weak.�Informal�institutions�may�be�understood�
DV�WKH�FROOHFWLRQ�RI�VRFLDO�QRUPV��FRQYHQWLRQV�
DQG� PRUDO� YDOXHV� WKDW� FRQVWUDLQ� LQGLYLGXDOV�
DQG� RUJDQL]DWLRQV� LQ� SXUVXLW� RI� WKHLU� JRDOV�
(Pejovich,�2006).�In�such�a�poor�institutional�

FRQWH[W� LQ� WKH� FDVHV� RI� VPDOO� SURGXFHUV¶�
FOXVWHUV�LQ�9LHWQDP��WKH�LQIRUPDO�DQG�LQIRUPDO�
institution�typology�would�be�relevant�for�the�
analysis.� This� is� true�where� the� formal� rules�
SXW�OHVV� IRFXV�RQ� LQQRYDWLRQ� LQ�SRRU�FOXVWHUV�
while� the� research� is� � missing� the� informal�
institutions.�Institutions�in�the�research,�which�
are�“the� rules�of�the�game”�are�distinguished�
IURP�RUJDQL]DWLRQV�DV�WKH�SOD\HUV�

$SSOLFDWLRQ� RI� WKH� FRQFHSW� RI� WHFKQRORJ\��

LQVWLWXWLRQV�WR�GHYHORSLQJ�FRXQWULHV

There� is� currently� a� lively� debate� about� the�
UROH�RI�LQVWLWXWLRQV�LQ�LPSURYLQJ�WKH�HFRQRPLF�
SURGXFWLYLW\�DQG�SURJUHVV�RI�FRXQWULHV��7KHVH�
DVSHFWV� DUH� FHQWUDO� LQ� LQQRYDWLRQ� WKHRULHV��
mostly�in�western�economies.�The�researchers�
RI� YDULRXV� OLQHV� KDYH� XVHG� WKH� LQVWLWXWLRQ� WR�
H[SODLQ� WKH� HFRQRPLF� GHYHORSPHQW�� ,Q� IDFW��
VLQFH� WKH� VWXG\� RI� LQQRYDWLRQV� KDV� HPHUJHG�
again� over� the� last� 20� years,� the� promotion�
of� innovation� by� reinforcing� institutional�
context� has� been� increasingly� crucial� to�
policies� and� programs� formulated� by� most�
western� countries.� Entrepreneurial� programs�
to� initiate� new� company� formations� and�
technology�development�programs�have�been�
ODXQFKHG�� 7KH� DWWHQWLRQ� RI� JRYHUQPHQWV� LQ�
western� countries� has� � spread� to� developing�
countries.� However,� there� has� been� concern�
WKDW� WKH� SURJUDPV� RU� SROLFLHV� IRFXV� PDLQO\�
RQ� WKH� FRPSDQLHV�� WKH� LQGXVWULDO� ]RQHV� DQG�
RQ� KLJK� WHFKQRORJ\�� 7KH� LQVWLWXWLRQV� UHODWHG�
WR�LQIRUPDO�RUJDQL]HG�HFRQRPLF�HQWLWLHV�VXFK�
DV� KRXVHKROGV�RU�FUDIW�YLOODJHV�DQG� WR� VPDOO�
scale� technological� improvement� by� small�
producers�have�been�neglected.

'HVSLWH�WKH�UHFHQW�SURPLQHQFH�RI�LQVWLWXWLRQV��
WKH�PDWWHU� LV� VWLOO� FRQWURYHUVLDO��7KHUH� LV� WKH�
question�how�an�institution�is�de¿ned,�and�how�
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LW�RSHUDWHV�WR�LPSDFW�HFRQRPLF�GHYHORSPHQW��
VRFLHWDO� FKDQJHV�DQG� WKH� OLYLQJ�HQYLURQPHQW��
Particularly,� in� recent� years,� there� has� been�
a� renewed� interest� in� using� institutions� to�
H[SODLQ� LQQRYDWLRQ� LQ� GHYHORSLQJ� FRXQWULHV��
However,� on� the� one� hand� the� vagueness� of�
de¿nitions�has�bewildered�researchers,�unable�
to��apply�it�to�the�unstable�institutional�context.�
2Q� WKH�RWKHU�KDQG�� WKH�LPSDFW�RI� LQVWLWXWLRQV�
RQ� HFRQRPLF� SHUIRUPDQFH� KDV� SXW� IRFXV� RQ�
enforcement� issues� and� � put� into� doubt� the�
administrative�quality�of�the�public�sector�(Thi�
Bich�Tran,�et�al.,�2009).�

���5HVHDUFK�GHVLJQ�DQG�0HWKRGRORJ\

Going�on� from�the� theoretical�background,�a�
focus� on� institutions� seems� the�way� forward�
to�understand�what�enabled�small�producers�to�
introduce� new� technology� in� the�Vietnamese�
FDVHV��8VLQJ��WKH�WKHRULHV�UHODWHG�WR�LQVWLWXWLRQV�
that�unlock�the�secret�of�successful�innovation�
process�in�western�countries,�we�will�carry�out�
an�institutional�analysis�to�reveal�what�enabled�
VPDOO� SURGXFHUV� WR� LQWURGXFH� WHFKQRORJLFDO�
innovations.� Institutions� are� described� as��
follows:� formal� and� informal� institutions�
(norms�of�behavior,�conventions,�self-imposed�
FRGHV� RI� FRQGXFW�� DJUHHPHQWV�� FRQWUDFWV��
regulations,�laws,�constitutions…)�interacting�
the�human�behavior�by�providing�information,�
managing�conÀict�and�increasing�cooperation;�
FKDQQHOLQJ� UHVRXUFHV�WR� LQQRYDWLYH�DFWLYLWLHV��
IDFLOLWDWLQJ� OHDUQLQJ�DQG�SURYLGLQJ� LQFHQWLYHV�
LQ�WKH�SURFHVV�RI�FKRRVLQJ��SLORWLQJ��DSSO\LQJ�
and� disseminating� technology� within� the�
networks�of�actors�(small�producers,�outsiders�
VXFK� DV� XQLYHUVLWLHV�� WHFKQRORJ\� SURYLGHUV��
ministries,�etc.)�We�start�by�using�institutional�
analysis� to�explore�how�formal�and� informal�
institutions� behave� and� function� in� terms� of�
LQWURGXFWLRQ� RI� WHFKQRORJ\� LQWR� LQQRYDWLRQ�

process.� In� order� to� identify� institutions,� we�
choose� the�functional�approach�by�collecting�
data�about�the�functions.

There� have� been�many� types� of� institutional�
DQDO\VLV�GHYHORSHG�LQ�WKH�SDVW�GHFDGHV��6RPH�
authors�such�as�Edquist�(2005),�Galli�and�Teubal�
(1997)�used�to�experiment�with�the�approach�to�
institutions�by�exploring�what�institutions�do�
(functions).� Since� Institutions� both� constrain�
and� enable� innovation,� the� authors� analyzed�
mainly�positive�functions�within�the�NIS�such�
as� � bringing� forward� innovation� or� creating�
new� knowledge.� Characteristically,� the� rules�
and�constraints��nature,�institutions�are�de¿ned�
by� Elinor� Ostrom� (1986)� as� “prescriptions,�
commonly� known� and� used� by� a� set� of�
SDUWLFLSDQWV�WR�RUGHU�UHSHWLWLYH��LQWHUGHSHQGHQW�
relationships.� Prescriptions� refer� to� which�
actions�are�required,�prohibited�or�permitted.”�
7KH�IXQFWLRQ�LV�WR�JRYHUQ�WKH�UHODWLRQV�DPRQJ�
individuals�and�groups.�Similarly,�Edquist�and�
B.�Johnson�(1997)�con¿rm�that�innovation�is�
DQ�LQWHUDFWLYH�OHDUQLQJ�SURFHVV�DQG�LQVWLWXWLRQV�
SUHFLVHO\�SHUIRUP�WKH�IXQFWLRQV�WKDW�VWUXFWXUH�
DQG�UHJXODWH�KXPDQ�LQWHUDFWLRQ�LQ�WKLV�SURFHVV��
Functions� are� the� “actual� activities”� within�
the� innovation� system� that� inÀuence� the�
GHYHORSPHQW�� GLIIXVLRQ� DQG� LPSOHPHQWDWLRQ�
of� technology.� These� establish� the� link� with�
R&D� efforts.� The� neo-institutionalisms� who�
mainly� con¿ne� issues� � to� transaction� costs�
put� the� emphasis� on� two� dominant� roles�
attributed�to�institutions:�i)�to�parameterize�the�
environmental� state� variables� (comparative�
costs� of�market,� hierarchies),� ii)� to� constrain�
the� menu� of� actions� available� to� the� agents�
�&RULDW�DQG�'RVL�����������

For�our�purpose�we�cannot�apply� the�above-
PHQWLRQHG� LQVWLWXWLRQDO� DQDO\VLV�DQG� WKH�1,6�
DV� D� VWDQGDUG�� 7KH� UHDVRQ� LV� WKDW� WKH\� IRFXV�
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WRR�PXFK�RQ�IRUPDO�LQVWLWXWLRQV��2XU�VWDUWLQJ�
SRLQW� IRU� WKH� DQDO\VLV� LQ� WKH� FRQWH[W� RI� D�
GHYHORSLQJ� FRXQWU\� LV� DQ� LQYHVWLJDWLRQ� LQWR�
the�key�functions�of�institutions�that�form�and�
IDFLOLWDWH� WKH� G\QDPLFV� RI� LQQRYDWLRQ�� 7KHVH�
are�distinguished�by�Edquist�and�B.� Johnson�
�������� )UHHPDQ� �������� )UHHPDQ� DQG� 6RHWH�
(2007).�They��contribute�to�the�overall�function�
of� institutions� de¿ned� similarly� by� many�
authors.� We� have� identi¿ed� the� following�
functions�which�we�will�use�as�bases�for�our�
analytical�framework.��

L�� 7R� UHGXFH� XQFHUWDLQW\� DQG� LQVWDELOLW\� E\�

SURYLGLQJ�LQIRUPDWLRQ

Institutions�provide� information� to�deal�with�
XQFHUWDLQW\�WKDW�DSSOLHV�WR�LQQRYDWLRQ�DFWLYLWLHV�
(technological� service� systems,� patent� laws,�
LQWHOOHFWXDO� SURSHUW\� ULJKWV�� QRUPV� IRU� FUHGLW�
UHSD\PHQW�� KRQHVW\� DQG� WUXVW��� 7KHUHIRUH�
rules,�practices,�stable�relationships�are�needed�
WR� SURYLGH� LQIRUPDWLRQ�� ,QVWLWXWLRQV� KHOS�
LQGLYLGXDOV�WR�UHGXFH�RYHUORDG�RI�LQIRUPDWLRQ�
as�well�as�inform�them.�

ii)�To�manage�conÀict�and�allow�cooperation

Institutions�are�regulated�power�relations�and�
facilitate� behavior� in� recurrent� interaction.�
ConÀict� has� the� potential� to� be� a� serious�
problem� in� connection� � with� innovation�
activities.� Innovation� may� be� accompanied�
by�reshufÀing�of�power,�prestige�and�income;�
this�burdens�people�with�costs�of�change.�An�
institutional�set-up�that�effectively�redistributes�
WKH� FRVWV� RI� FKDQJH� DQG� FRPSHQVDWHV� WKH�
YLFWLPV�DOVR�VXSSRUWV�LQQRYDWLRQ��

LLL�7R� FKDQQHO� UHVRXUFHV� WR� LQQRYDWLYH�

DFWLYLWLHV�7R�IDFLOLWDWH�OHDUQLQJ

,QVWLWXWLRQV�FKDQQHO�DQG�VWUXFWXUH�LQIRUPDWLRQ�
Àows,� knowledge� generation,� collective�
OHDUQLQJ�DQG�SURFHVVHV�RI�LQWHUDFWLYH�OHDUQLQJ��
They� take� the� shapes� of� education� and�
WUDLQLQJ�V\VWHPV�DQG�DUH�FDUULHUV�RI�WDFLW� DQG�
codi¿ed� knowledge.� Learning� processes� and�
FRPSHWLWLYH� VSHFLDOL]DWLRQ� FR�HYROYH� LQ� D�
process�where� institutions� have� an� inÀuence�
LQ�VWUXFWXULQJ�WKH�LQWHUDFWLRQ�SURFHVV�

$QDO\WLFDO�IUDPHZRUN

Analytical framework 
Technology Institutions 

Formal (norms of behavior, 
conventions, self-imposed 
codes of conduct,…)  

- Informal (agreements, 
contracts, regulations, laws, 
constitutions …) 

Functions Innovation 

New technology is
chosen, piloted, applied 
and disseminated 

   i) To reduce uncertainty and instability 

   ii) To manage conflict and allow cooperation

   iii) To facilitate learning

   iv) To provide incentives

Actors/organizations 

Small producers perform the learning capacity in innovation process 

Outsiders play a certain role in supporting the innovation process 
through formal or informal institutions
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LY��7R�SURYLGH�LQFHQWLYHV

Institutions�specify�and� implement� the� sticks�
DQG� FDUURWV� RI� HFRQRPLF� OLIH�� $Q� LQFHQWLYH�
is� any� factor� (¿nancial�or�non-¿nancial)� that�
enables� or� motivates� a� particular� course� of�
DFWLRQ�� RU�D� UHDVRQ�IRU�SUHIHUULQJ� RQH�FKRLFH�
WR� WKH� DOWHUQDWLYHV�� ,QVWLWXWLRQV� JHQHUDWH�
incentives�that�steer�the�behavior�of�agents�in�
one�way�or�another.

The� four� functions� are� not� de¿nitely� all� at�
the� same� time� attributed� to� each� type� of�
institutions,�but�they�are�necessary�to�identify�
WKH�IRUPDO�DQG�LQIRUPDO�LQVWLWXWLRQV�LPSOLFLWO\�
RU� H[SOLFLWO\� LQ� WKH� LQQRYDWLRQ� V\VWHP�� ,� � ,Q�
contrast� ,� it� would� be� good� to� explore� the�
often� ignored� function� of� institutions� when�
LQYHVWLJDWLQJ� WKH� FRQWLQXRXV� LQWHUDFWLRQ� RI�
LQVWLWXWLRQV��RUJDQL]DWLRQV���DQG�HQWUHSUHQHXUV�������

'DWD�DQG�VDPSOH

)LHOGZRUN

:H� DLPHG� WR� GHULYH� UHVXOWV� IURP� WKH� IRUPDO�
DQG� LQIRUPDO� LQVWLWXWLRQV� JLYLQJ� WKH� VPDOO�
SURGXFHUV� WUXVW�� LQIRUPDWLRQ�� SUHGLFWLRQV�
and� stability� in� the� process� of� innovation�
�LQLWLDWLRQ�LGHD�� LPSOHPHQWDWLRQ�WHVWLQJ��
GLVVHPLQDWLRQ�FRPPHUFLDOL]DWLRQ��� :H� FKRVH�
two�small� producer’s� clusters,�Bat� trang� and�
Duong�Lieu�in�Hanoi�in�northern�Vietnam�for�
DQ�H[SHULPHQW�LQ�LQGXFWLYH�H[SORUDWLRQ�

The�two�selected�cases�have�been�researched�
for�several�years�in�a�series�of�studies�by�IVO�
DQG� KDYH�VRPH�FKDUDFWHULVWLFV� LQ�FRPPRQ� LQ�
WHUP� RI� JHRJUDSKLFDO� ORFDWLRQ�� GHPRJUDSKLF�
composition,� work� force� involved� in� the�
craftwork,� accessibility� and� similar� policy/
JRYHUQPHQW�FRQWH[WV�� �%RWK�DUH�FUDIW�YLOODJHV�
LQIRUPDOO\� RUJDQL]HG� DV� VPDOO� SURGXFHUV¶�
clusters� where� the� small� producers� are� the�
innovators.� � However,� the� cases� differ� from�

HDFK� RWKHU� LQ� WKH� VHQVH� WKDW� WKH\� SURGXFH�
GLIIHUHQW� W\SHV� RI� SURGXFWV�� KDYLQJ� GLIIHUHQW�
KLVWRULHV�RI� LQQRYDWLRQ�DQG�GLIIHUHQW�W\SHV�RI�
innovation.�We�explored� to�what�extent� they�
are� similar� in� term� of� new� technology.� The�
GLIIHUHQFHV�DQG�WKH�VLPLODULWLHV�RI�WKHVH�FDVHV�
will�provide�the�material�for�comparison.

:H� IRFXVHG� RQ� LQLWLDWLYH� SHULRG��
LPSOHPHQWDWLRQ�� GLVVHPLQDWLRQ� DQG� FXUUHQW�
development� of� cases� as� a� Àow� magnitude.�
Hence� the� cases� were� depicted� as� a� history�
of� introduction� of� new� technology� into�
innovation� process.�The� data� were� collected�
during�2�¿eldwork� trips� in�May�2013�and� in�
February�2014.��

���&DVH�VWXG\�$QDO\VLV�

D��3URFHVV�LQQRYDWLRQ�LQ�%DW�7UDQJ�FHUDPLF�

YLOODJH�

%DW� 7UDQJ� LV� D� WUDGLWLRQDO� KDQGLFUDIW�
manufacturing� village� with� a� long� history�
of� pottery�production.� It� is� situated�about�20�
km� from� the� central� business� area� of� Hanoi�
in� the� southeast� suburbs� of� Hanoi� on� the�
Red� River� bank.� Bat� Trang� ceramics� have�
been� shipped� to� many� countries,� such� as�
Japan,� the� Republic� of� Korea,� the� US� and�
EU�member�countries.�It�has�a�population�of�
about� 7761.� In� the� village� more� than� 1200�
out�of� 1720� households�produce� pottery� and�
WKH� UHVW� DUH� HQJDJHG� LQ� WUDGLQJ� DQG� VHUYLFHV�
�7KH�3HRSOH
V�FRPPLWWHH�RI�%DW�7UDQJ�UHSRUW��
2010).�Most�pottery�producers�are�household�
level� micro� entrepreneurs,� in� addition� to� 60�
small� and� medium� enterprises� belonging� to�
SULYDWH� FRPSDQLHV�� FRRSHUDWLYHV� DQG� VWDWH�
UXQ�FRPSDQLHV��'XULQJ�WKH�SDVW�GHFDGH��PRVW�
of� kilns� in� Bat� Trang� have� changed� to� gas�
IXHOOLQJ� LQVWHDG� RI� FKDUFRDO�� WKXV� KHOSLQJ� WR�
UHGXFH� HQYLURQPHQWDO�SROOXWLRQ�DQG�HQVXULQJ�
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the�quality�of�products.�This�made�Bat�Trang�
FKDQJH� LQ� WHUPV� RI� HFRQRPLF� SURVSHFWV�� DV�
well� as� social� and�environmental�ones.�Now�
100%�of�enterprises�in�Bat�Trang�and�90%�of�
pottery�households�use�LPG�kilns.

�L��,QLWLDWLYH�SHULRG

:KHQ�%DW�7UDQJ�IHOO�LQWR�FULVLV�DW�WKH�HQG�RI�
the1990s,� traditional� small� producers� were�
confused� about� overcoming� dif¿culties.�
Meanwhile� the�neighboring�Chinese�ceramic�
producers�were�occupying�the�market�because�
of� their� cheap,� highly� quali¿ed� products.�At�
that�time,�the�GTZ�fund�of�Germany�organized�
a� conference� in� 1997� on� LPG� (lique¿ed�
petroleum�gas)�oven�technology�with�support�
IURP� ORFDO� DGPLQLVWUDWLRQ� LQ� %DW� 7UDQJ�� ,Q�
doing�so,�they,�introduced�for�the�¿rst�time�the�
idea� of� �new�ceramic�production� technology�
already� in� application� � around� the�world.� In�
addition,� some� proactive� groups� took� part�
in� international� market� fairs� and� visited� the�
enterprises�using�LPG�kilns�in��Bat�Trang� to�
learn� about� the� domestic� competitors.� This�
was�the�case�in�Hai�Duong�province�and�some�
SURYLQFHV� LQ� WKH� 6RXWK� DQG� DOVR� LQ� &KLQD��
%HVLGHV� WKH� HFRQRPLF� JDLQV� RI� D� JDV� RYHQ��
environmental� advantages� were� recognized�
by�small�producers.�As�a�result,�some�pioneers��
began� switching� from� charcoal� kilns� to�
LPG�ovens.� This� was� the� case� for� ceramics�
HQWHUSULVHV�LQ�WKH�6RXWK�DQG�LQ�&KLQD����

�LL��,PSOHPHQWDWLRQ��DGDSWDWLRQ�

The�¿rst�gas�kiln�imported�from�Japan�at�the�price�
of�VND�250-300�million,� equivalent� to�USD�
20-25�thousand�(rate�of�exchange�at�that�time)�
was�introduced�into�ceramics�production�in�Bat�
Trang�in�1997�(by�ATEXPO�company).�It�tested�
WKH� LGHD� RI� UHSODFLQJ� WKH� WUDGLWLRQDO� FKDUFRDO�
kilns.�Other�producers�followed:��Quang�Vinh�

Company��bought�gas�kilns� from�Taiwan�and�
6RXWK�.RUHD��,Q�������WKH\�LQWURGXFHG�WKH�JDV�
oven�manufactured� in�Thailand�with�German�
WHFKQRORJ\��7KH�*HUPDQ�H[SHUW�WUDQVIHUUHG�WKH�
LQVWDOODWLRQ�RI�/3*�WR�SURGXFHUV�LQ�%DW�7UDQJ��
which��led��them�to�learn�about�the�technology.�
In�2000,�a�company�(HAMICO)�decided�to�buy�
one�8�m2�LPG�kiln�made�by�South�Korea�at�the�
price�of�43.000�USD�after�ongoing�exploration�
and� consideration� in� market� fairs.� But� the�
new�gas�oven�didn’t�give�the�expected�results�
because�of�low��volume�of�successful�products,��
excessive�baking�time,�high�energy�expenditure�
and�especially�it�was�too�expensive�and�out�of�
UHDFK�RI�PRVW�RI�VPDOO�SURGXFHUV��

During� the�¿rst� trials,� some�small� producers�
who� used� to� be� technicians� working� for� the�
State�owned�enterprise�in�the�1980s�switched�
over.�Mechanics�in�Bat�Trang�learnt�about�the�
JDV� WHFKQRORJ\� DQG� FRXOG� FDUU\� RXW� � PLQRU�
repair� work� ,� such� as� was� necessary� � to�
improve�the�kiln.�Learning�by�themselves�and�
DFFXPXODWLQJ�H[SHULHQFH��WKH�VPDOO�SURGXFHUV�
developed� the� gas� oven� with� the� help� of�
experts�from�universities.�They�too�were�now��
able� to� produce� the� typical� ceramics� of� Bat�
Trang.�Gradually,� �oven�builders�emerged� in�
Bat�Trang�who�could�install�the�LPG�oven�by�
themselves� at� much� lower� cost� than� before�
and�could�be�called�upon��the��anytime��there�
was�a��break-down.�

�LLL��'LVVHPLQDWLRQ�

$IWHU� WKH� VXFFHVV� RI� VRPH� SLRQHHU�
entrepreneurs,��others�followed�to�switch�from�
charcoal� and� wood-¿red� kilns� to� LPG� ones�
PDGH� LQ�%DW�7UDQJ��7KH� ,� LQIRUPDWLRQ� FDPH�
from� relatives,� neighbors,� other�members� of�
$VVRFLDWLRQ� RI� &HUDPLFV� LQ� %DW� 7UDQJ� DQG�
many� made� the� discovery� by� themselves�
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when�they�were�employed�by�the�LPG�kilned�
producers�as�workers.�The�switching�process�
has� been� met� with� no� resistance� � thanks� to�
the� ¿nancial� capacity� of� small� producers� as�
well�as��the�continuous�improvement�of�LPG�
ovens.� Small� producers� worked� alongside��
kiln�builders�to�learn�about�the�technology,�to�
accumulate�experience�and�risk�new�capital�.���

In� 2006,� when� the� innovation� process� was�
bringing� about� positive� changes� in� terms�
of� economic� as� well� as� environmental�
GHYHORSPHQW�� %DW� 7UDQJ� JRW� LQYROYHG� LQ�
the� Project� ESCME:� (9LHWQDP� 3URPRWLQJ�
Energy� Conservation� in� Small� and� Medium�
Scale� Enterprises).� This� was� co-organized�
by� Global� Environmental� Fund� (GEF)� as� a�
sponsor,� UNDP� as� a� manager� and� Ministry�
of� Science� and� Technology� (MOST)� as� an�
implementer�in�the�period�of�2006-2011.�Some�
small� producers� became� the� bene¿ciaries�
of� the� ¿nancial� support� (39� kilns� from�GEF�
and� 6�kilns� from� the�Embassy�of�Czech).� In�
comparison,� a� few� producers� in� Bat� Trang�
(about�350�gas�ovens)�became�self-supportive.�
In� the�framework�of�the�project�PESME,�the�
ORFDO� $GPLQLVWUDWLRQ� DQG� WKH� $VVRFLDWLRQ�
RI� &HUDPLFV� VXSSRUWHG� VPDOO� SURGXFHUV� LQ�
RUJDQL]LQJ��UHODWHG�DFWLYLWLHV��7KHVH�LQFOXGHG��
SUHVHQWDWLRQ� RI� WKH� JDV�RYHQ�PRGHO�� WUDLQLQJ�
courses,� conferences�etc.� �which� contributed�
to� the� promotion� of� � producers� � switching�
from�coal�¿red�ovens�to�gas�¿red�ovens.�

�LY��&XUUHQW�GHYHORSPHQW�

'XULQJ� WKH� SDVW� GHFDGH�� PRVW� SURGXFHUV�
(100%�of�enterprises� in�Bat�Trang�and�more�
than� 90%�of� households)� in�Bat�Trang� have�
changed�to�LPG�kilns.�The�use�of�gas�fuel�is�
observed�as�highly�bene¿cial�in�terms�of�time�
saving� and� improved� quality� of� products.�

To� complete� one� batch� in� a� traditional� kiln�
requires� 3-4� days� (including� loading� time)�
while�a�batch�in�a�gas�¿red�kiln�requires�less�
than�20�hours.�The�percentage�of�good�pieces�
per� batch� is� only� 70%� in� a� coal-¿red� kiln�
where� as� the� success� rate� for� gas-¿red� kilns�
is�90%.�The�quality�of�the�products�from�gas�
kilns�is�also�superior�because�the�temperature�
can� be� controlled� evenly.� The� producers�
observed� that� environmental� damage� is� also�
signi¿cantly�reduced,�as�burning�gas�emits�a�
fraction�of�the�carbon�dioxide�(CO2)�of�wood�
or�coal,�thereby�improving�people’s�health�in�
WKH�FRPPXQLW\��

�$V�D�PDWWHU�RI�IDFW��%DW�7UDQJ�LV�FRQVLGHUHG�
to� be� � a� successful� innovative� cluster,� � the�
innovation� process� being� a� continual� one.�
Experts� � introduced� the� new� technology,�
DQG� LPSURYHG� LW� WR� DGDSW� WR� WKHLU� SURGXFWLRQ�
conditions� then� continued� to� think� about�
possible�improvements�of�LPG�kiln�and�even�
about� cleaner� technology.� The� ¿rst� electric�
tunnel�was�tested�successfully�with�the�support�
RI�WHFKQLFLDQV��IURP�WKH�8QLYHUVLW\�RI�6FLHQFH�
and�Technology�and�taken�into�consideration�
IRU�DSSOLFDWLRQ��LQ�PDVV�SURGXFWLRQ��

E��3URGXFW�,QQRYDWLRQ�LQ�'XRQJ�/LHX�FDVVDYD�

VWDUFK�DQG�QRRGOH�SURGXFLQJ�YLOODJH�

Duong� Lieu� village,� located� 25� km� from�
Hanoi� center,� approved� as� a� traditional� agro-
processing� village� by� government� in� 2001,�
has�been�producing�cassava�and�canna� starch�
and�noodles�since�the�1960s.�The�economy�of�
the� village�expanded� since� 1980s,� resulted� in��
a�big� change� � in� the� living�standards�and� the�
GHJUDGDWLRQ� RI� WKH� HQYLURQPHQW�� � $W� SUHVHQW�
there� are� about� 2.600� to� 3.000� households�
and� about� 35� companies� involved� in� food�
processing.�More� than�one�decade�ago,� small�
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SURGXFHUV�VWDUWHG�WR�GLYHUVLI\�WKH�SURGXFWV�IURP�
cassava�and�canna.�Medicine��pills,�soft�drinks,�
cardboard� boxes� and� candy� contributed� to� � a�
success� story�which� helped� � small� producers�
generate�a�better�and�more�stable�income�than�
IURP� QRRGOHV� RU� VWDUFK� SURGXFWLRQ�� 'XRQJ�
Lieu�is�a�classic�case�of�product�innovation�but�
behind�the�success�of�small�producers�of�candy�
and�soft�drink,�we�¿nd�the�role�of�technology�in�
LQQRYDWLRQ�SURFHVV�

��L��,QLWLDWLYH�SHULRG

From� 1960-1980s,� the� cassava� and� canna�
processing� technology�was�very� simple,�using�
only� hand� tools� and� leg� tools� with� very� low�
SURGXFWLYLW\�� $IWHU� WKH� 5HQRYDWLRQ� 3ROLF\�
SURPXOJDWLRQ�LQ�������PLOOLQJ�PDFKLQHV�XVLQJ�
gasoline� were� introduced� into� production.� In�
������WKH�LQWURGXFWLRQ�RI�HOHFWULF�PDFKLQHV�UDLVHG�
the�productivity�to�1,500-2,500�kg�per�working�
day.�Before�2003,�small�producers�used�stirring�
PDFKLQHV� WR� SURFHVV� WKH� FDVVDYD� URRWV� DIWHU�
JULQGLQJ�WKHP��%XW�WKHQ�WKH\�KDG�LQWURGXFHG�D�
combinative�machine�integrating�the�functions�
RI� FOHDQLQJ�� JULQGLQJ� DQG� VWLUULQJ�� 7KHVH�
machines� have� been� developed� appropriately�
and�ef¿ciently�by�the�small�producers�and�local�
SURFHVVLQJ�PDFKLQH�PDQXIDFWXUHUV��

Thanks� to� the� proximity� of� and� access� to�
Hanoi’s� growing� markets,� and� � improved�
traf¿c� to� other� regions� in� the� country,� small�
producers� were� promptly� informed� and�
responded�to�market�needs�by�investing�in�the�
candy�production�line�in�the�2000s.������

�LL��,PSOHPHQWDWLRQ��DGDSWDWLRQ�

Candy� �production�was�added� into� the�value�
FKDLQ� LQ� 'XRQJ� /LHX�� WKLV� LQFOXGHG� FDVVDYD�
and� canna� starch� processing,� starch� ¿ltering,�
PDOWRVH�SURGXFWLRQ��FDQG\�SURGXFWLRQ��6RPH�
early� candy� producers� bought� the� simple�

SURGXFWLRQ� OLQH� IURP� &KLQD� DQG� WKH� 6RXWK�
RI� 9LHWQDP� RU� WKH� ROG� PDFKLQHV� RI� FDQG\�
factories.� The� candy� made� by� Duong� Lieu�
was� supplied� to�Hanoi�market� and� far� away�
SURYLQFHV�DQG�FDQG\�SURGXFHUV�JDLQHG�PXFK�
from�this�newly�emerging�industry.�

�LLL��'LVVHPLQDWLRQ�

:LWQHVVLQJ� WKH� VXFFHVV� RI� FDQG\� SURGXFHUV��
some�neighboring�producers�followed�suit�to�
purchase� the�new�production� lines� that�were�
manufactured� by� local� machine� producers�
DW� FKHDSHU� FRVW�� 7KH� 9LHWQDPHVH� PHFKDQLFV�
were��prompt�to�develop�their�own�machines,�
adequate�for��local�production�conditions.�The�
material�input�is�abundant�in�Duong�Lieu�and�
the�candy�production�created�new�markets�for�
VWDUFK�SURFHVVRUV��������

��LY��&XUUHQW�GHYHORSPHQWV�

In� Duong� Lieu,� the� number� of� households�
WKDW�JRW� LQYROYHG� LQ� WKH�FDQG\� SURGXFWLRQ� LV�
not� high� but� they� play� a� considerable� role�
LQ�FKDQJLQJ� WKH�HFRQRP\�RI� WKH�FOXVWHU��7KH�
switching� from� starch� processing� to� candy�
SURGXFWLRQ� GHFUHDVHG� � PDMRU� SROOXWLRQ� DQG�
DGGHG�PRUH�YDOXH�WR�VWDUFK�DFWLYLWLHV�LQ�'XRQJ�
Lieu.� However,� except� for� some� enterprises�
that�have�a�brand�name�and�have�sustainable�
VWUDWHJLHV�� FDQG\� SURGXFHUV� DUH� IDOOLQJ� LQ� � D�
VSLUDO� WUDS� GXH� WR� FRQWLQXDO� DQG� FRPSHWLWLYH�
reduction�costs� that�have� led� � to� low�quality�
SURGXFWV��6RPH�FDQG\�SURGXFHUV�DUH�FKDQJLQJ�
the�products�into�soft�drinks�or�packaging�that�
requires���new�investment.������

���&DVH�GLVFXVVLRQV

,Q�H[SORULQJ�WKH�LQYHVWPHQW�LQFHQWLYH�IDFWRUV��
in� cluster� cases� in� northern� Vietnam,� we�
DSSOLHG�WKH�LQVWLWXWLRQV�FRQFHSW�LQ�LQQRYDWLRQ�
system�theory�to�¿nd�out�about�the�dynamics�
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involved.�The�results�showed�how�technology�
LQ� LQQRYDWLRQ� SURFHVV� FKDQJHG� WKH� LQGXVWU\�
LQ� %DW� 7UDQJ� DQG� 'XRQJ� /LHX�� 7KH� VWRULHV�
of� how� new� technology�was� introduced� into�
SURGXFWLRQ�DQG�FKDQJHG�WKH�HFRQRPLF��VRFLDO�
and� environmental� climate� were� revealing.�
They�differed� signi¿cantly�from�descriptions�
in�western�theory.�

)RUPDO�DQG�LQIRUPDO�LQVWLWXWLRQV���

First,� there� were� moderately� formal�
institutions� such� as� legal� establishments,�
JRYHUQPHQW� IXQGLQJ� SURJUDPV�� XQLYHUVLWLHV�
linkages� involved� in� the� innovation� process.�
These�provided�trust,�information,�stability�for�
WKH�VPDOO�SURGXFHUV��7R�VXSSRUW�WKH�LQQRYDWLRQ�
process� that�was�well� embedded,� the� formal�
institutions� can� only� be� found� in� Bat� Trang�
implementing�some� follow-up�actions�which�
DUH� IDU� FRQVLGHUHG� DV� SDUWV� RI� SROLF\� WRROV��
Although�the�project�PESME�facilitated�some�
small�producers�to�switch�from�charcoal�and�
wood-¿red� kilns� to� LPG� ones� by� ¿nancial�
support,� most� of� small� producers� were� put�
out�of� the�playing� yard�because�of� technical�
constraints�and�the�dif¿cult�access�to�¿nancial�
sources.�When� the� innovative� train�has� been�
DOUHDG\�JRLQJ�RQ�VPRRWKO\��WKH�JRYHUQPHQWDO�
support�becomes�fuzzy�and�less�signi¿cant.�Bat�
7UDQJ�FDVH�SURYHG�WKH�UHOHYDQFH�RI�/XQGYDOO¶V�
VWDWHPHQW� WKDW� WKH� JRYHUQPHQW� VKRXOG�
withdraw� and� give� more� space� for� private�
initiative,�playing�role�of�shaping�the�growth�
dynamics� in�developing�countries.�However,�
this� crucial� role� of� government� was� neither�
found�in�Duong�Lieu�where�the�pollution�is�a�
serious�problem,�attracting�many� researchers�
on� clean� technology.� No� viable� supporting�
programs�were�given�by�government�or�local�
administration�and�solutions�were�elusive.�����

Without� the� innovation� system� as� described�
in� western� theory,� there� are� obviously� none�
of� linkages� across� organizations� in� term� of�
WHFKQRORJ\� WUDQVIHU� RU� 5	'� UHODWLRQVKLSV��
So,� the� missing� bridge� between� technology�
RUJDQL]DWLRQV� VXFK� DV� XQLYHUVLWLHV�� UHVHDUFK�
centers,�Ministry�of�Science�and�Technology�
and�small�producers�brought�about�the�limited�
WUDQVODWLRQ� RI� WKH� DFDGHPLF� UHVHDUFK� LQWR�
WKH� WHFKQRORJLFDO� DSSOLFDWLRQ�� ,Q� %DW� 7UDQJ��
VPDOO�SURGXFHUV�DQG�H[SHUWV�IURP�XQLYHUVLWLHV�
shaked�hands�with�each�others�to�improve�LPG�
kilns,� but� the� partnership� in� R&D� activities�
was� usually� individually� and� informally� set�
up.�The�same�cooperative�method�was�found�
LQ�'XRQJ�/LHX�FDVH�

While� there� was� hardly� any� innovation� law�
or�regulation�promulgated�by�the�government�
DV� WKH� IRUPDO� LQVWLWXWLRQV� VXSSRUWLQJ�
WKH� LQQRYDWLRQ�� WKH� LQIRUPDO� LQVWLWXWLRQV�
PDWWHUHG� DPRQJVW� WKH� PRVW� LPSRUWDQW�� 7KH�
way� in� which� the� institutions� inÀuence� the�
behavior� of� innovators� are� found� through�
WKH� FRPPXQLW\� OLYLQJ� WUDGLWLRQ�� WKH� LQWHU�
JHQHUDWLRQ� SURGXFWLRQ�FXVWRP�SURPRWLQJ� WKH�
VWURQJ� SHUVRQDO� FRPPLWPHQW� IRU� LQQRYDWLRQ�
and�making�them�con¿dent�in�the�decision�of�
investing� in� new� technology.� Living� within�
WKH� FRPPXQLW\� IRU� DJHV�� VPDOO� SURGXFHUV� LQ�
traditional�craft�villages�in�Vietnam�attributed�
DQ� LPSRUWDQFH� RQ� WKH� SUHVWLJH� RI� IDPLO\�
WUDGLWLRQ�DQG�WUDGLWLRQDO�FUDIW�������

,Q� PRVW� RI� FUDIW� YLOODJHV� LQ� 9LHWQDP�� WKH\�
IRXQGHG�WKH�$VVRFLDWLRQ�RI�SURIHVVLRQ�WKDW�LV�
a�non-pro¿t�organization,�spontaneous,�social�
DQG� RFFXSDWLRQDO� RUJDQL]DWLRQ� RI� WUDGLWLRQDO�
FUDIWV�YLOODJHV��RI�HQWHUSULVHV��RI�HFRQRPLF�DQG�
FXOWXUDO� RUJDQL]DWLRQV�� UHVHDUFKHUV�� WUDLQLQJ�
DJHQFLHV� HWF�� LQ� RUGHU� WR� SUHVHUYH�� UHVWRUH�
DQG� GHYHORSPHQW� FUDIWV� YLOODJHV�� ,W� LV� DLPHG�
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DW�KHOSLQJ�&UDIW�YLOODJHV�DQG� ORFDO�KDQGLFUDIW�
SURGXFHUV� WR� SURPRWH� H[SRUW� VWUDWHJLHV� DQG�
VWUHQJWKHQ� LWV� FDSDFLW\�DV� WKH� IRFXV� IRU� WUDGH�
development�worldwide.�However,�in�fact,�this�
task�of�supporting�institutions�depends�much�in�
HDFK�YLOODJHV�DQG�WKH�ORFDO�DGPLQLVWUDWLRQ�DQG�
WKH�SULYLOHJH�RI�JRYHUQPHQW��$OWKRXJK�LQ�%DW�
7UDQJ� WKH�$VVRFLDWLRQ� RI� &HUDPLFV� RSHUDWHV�
based� on� willingness� of� small� producers,� it�
created�the�informal�forum�that�contributed�to�
introduce�LPG�oven� technology.� Established�
in� 2002,� the� Association� represents� interest�
of� ceramic� producers� regarding� market,�
technology,� design� with� the� overall� view� to�
UDLVH�FRPSHWLWLYHQHVV�RI�WKH�FOXVWHU��9LUWXDOO\�
all�small�producers�in�Bat�Trang�are�member�
of� the� association.� Since� its� establishment,�
Bat�Trang�Ceramics�Association�has�boosted�
actively� production,�marketing� and� diffusion�
RI� JDV� RYHQ�� 7KH� DVVRFLDWLRQ� KHOSV� %DW�
Trang� people� and� ceramics� businesses� get�
information�about�the�market,�learn�about�new�
technology,� trading� ways� and� opportunities�
IRU� WKHLU� WUDGH� LQ� RUGHU� WR� UDLVH� WKHLU�
FRPSHWLWLYHQHVV��7KH�$VVRFLDWLRQ�LV�RSHUDWHG�
like�a�club�where�the�Association�management�
board� including� 20� directors� of� ceramics�
SURGXFHUV� SOD\� WKH� SURDFWLYH� UROH�� $OWKRXJK�
they�keep�their�tricks�of�the�trade,�they�create�
WKH�FRPPRQ�LQVWLWXWLRQV�IRU�WKH�GHYHORSPHQW�
DV�WKH\�PHQWLRQHG�WKDW�WKH�DFWLYH�SDUWLFLSDWLRQ�
of� members� of� management� board� comes�
from�the�passion�to�long�traditional�job,�their�
own�pro¿t�and�the�reputation.�The�Association�
organizes� events,� market� fairs,� meeting�
DQG� FRQIHUHQFHV� RI� FHUDPLFV� SURGXFHUV�� ,W�
DUUDQJHV� DOVR� WKH� GHOHJDWLRQV� WR� YLVLW� WKH�
ceramics�workshops�in�China,�invites�experts�
to�Bat�Trang�to�teach�workers�to�use�gas�kiln.�
,Q� FRQWUDU\� WR� %DW� 7UDQJ�� WKH�$VVRFLDWLRQ� LQ�

Duong� Lieu� is� not� able� to� create� a� common�
IRUXP�IRU�VPDOO�SURGXFHUV��

)XQFWLRQV� RI� IRUPDO� DQG� LQIRUPDO�

,QVWLWXWLRQV�

L�� 7R� UHGXFH� XQFHUWDLQW\� DQG� LQVWDELOLW\� E\�

SURYLGLQJ�LQIRUPDWLRQ

The�information�provided�by�the�third�party�is�
always� important,� particularly� the� providers�
are�experts,�gaining�no�pro¿t�in�this�business.�
The�conference�of�GTZ�fund�triggered�off�the�
introduction�of�new�technology.

$OWKRXJK� VPDOO� SURGXFHUV� GLGQ¶W� WHOO� WKH�
VXFFHVV�VHFUHW�WR�RWKHUV��WKH�FXVWRP�RI�OLYLQJ�
open-mindedly�within�the�community�amongst�
relatives,�friendly�neighbors�established�forum�
within� the� village� and� in� the� Association�
(in� Bat� Trang)� where� they� got� information�
and� observed� implicitly� the� steps� of� early�
innovators�until�they�felt�con¿dent�enough�to�
decide� to� invest� in� the�new�technology.�Like�
the� situation�of� abundant� similar�products� in�
%DW�7UDQJ�DQG�'XRQJ�/LHX��LW�LV�FRQVLGHUHG�DV�
normal� and�acceptable� that� the� improvement�
of� technology� become� the�common� property�
of�all�producers�when�small�producers� learnt�
by� doing,� owning� totally� the� technology.�
The� information� was� provided� easily� and�
VSRQWDQHRXVO\� FRQVROLGDWHG� WKH� GHFLVLRQ� RI�
followers.�

Small� producers� and� experts� from� HUST�
underwent� the� informal� cooperation� that�
experts�played�the�role�of�solving�the�speci¿c�
problems� during� the� improvement� of� gas�
oven.� They� supported� small� producers� with�
WKHRU\��WHFKQLFDO�DQDO\VLV�DQG�RIIHUHG�DGYLFHV�
in�the�writing�manual�of�training�workers.�The�
owners�of� innovation�process�are� the�pottery�
SURGXFHUV�� 7KH\� OHDUQ�� LPSURYH� DQG� GR� WKHLU�
own� technology� by� themselves.� However,�
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the� technological� organizations� contributed�
signi¿cantly� to� the� adaptation� of� new�
technology�to�the�whole�cluster�because�their�
SUHVHQFH�FRQYLQFHG�WKH�KHVLWDWLQJ�SURGXFHUV�

ii)�To�manage�conÀict�and�allow�cooperation

7KH� LQQRYDWLRQ� LQ�'XRQJ�/LHX� RQ� RQH� KDQG�
prospered� the� whole� clusters,� but� in� another�
hand� polluted� the� air,� the� water� resources,�
OHDGLQJ� WR� GLVHDVHV�� $OWKRXJK� WKH� ORFDO�
Administration� was� incapable� to� solve�
WKRURXJKO\� WKH� HQYLURQPHQWDO� SROOXWLRQ�
that� inÀuenced� not� only� the� producers� but�
DOVR� WKH� QRQH�SURGXFHUV�� WKH\� LVVXHG� WKH�
HQYLURQPHQWDO� SURWHFWLRQ� UHJXODWLRQV� LQ�
2000� which� speci¿ed� the� responsibilities� of�
processing�households�and�local�stakeholders�
(the� People’s� Committee,� women’s� union,�
\RXWK� XQLRQ�� «�� LQ� DQ� DWWHPSW� WR� FRQWURO�
WKH� GHJUDGDWLRQ� RI� SROOXWLRQ�� 7KH� FDVVDYD�
SURFHVVRUV� KDG� WR� SD\� DQ� H[WUD� DPRXQW� RI�
PRQH\� IRU� WKHLU� SROOXWLQJ� HQYLURQPHQW�� ,Q�
parallel�with� the� issuance� of� regulations,� the�
local�Administration� cooperated�with� unions�
WR� GLVVHPLQDWH� HQYLURQPHQWDO� SURWHFWLRQ�
information�to�the�villagers,�which�contributed�
WR�SROOXWLRQ�PLWLJDWLRQ�PHDVXUHV�WKDW�VHHPHG�
inef¿cacious� for� such� a� seriously� polluted�
YLOODJH�� $OO� WKH� SURGXFHUV� GDPDJHG� OHVV� RU�
PRUH� WKH� HQYLURQPHQW�� 6R� WKHVH� DFWLYLWLHV�
were� not� to� redistribute� the� costs� of� change�
and�compensate� the�victims�but� subdued� the�
conÀict.� Similarly� in�Bat�Trang,�Association�
DQG� 8QLRQV� DUH� QRW� IRUPDO� RUJDQL]DWLRQV�
but� their� activities� put� impact� effectively� on�
WKH� KDUPRQ\� RI� YLOODJH� WKURXJK�PHHWLQJV� LQ�
FRPPXQLW\�RU�LQ�$VVRFLDWLRQ�

The� neighborhood,� closely� relative�
UHODWLRQVKLSV�� OLYLQJ� LQ� FRPPXQLW\� FXVWRP�
showed� the� effectiveness� in� coordinating�

WKH� LQWHUDFWLRQ� DPRQJVW� VPDOO� SURGXFHUV�
and� other� stakeholders.�The� followers� could�
adopt� quickly� the� gas� technology� or� candy�
production� line� without� any� hindering� from�
HDUO\�LQQRYDWRUV��

LLL�� 7R� FKDQQHO� UHVRXUFHV� WR� LQQRYDWLYH�

DFWLYLWLHV�7R�IDFLOLWDWH�OHDUQLQJ

:LWKRXW�WKH�WUDQVIHU�WHFKQRORJ\�VHUYLFHV�DQG�
VXSSRUWLQJ� SURJUDP� RI� JRYHUQPHQW�� VPDOO�
producers�had�to�be�proactive�and�to�perform�
actively�indigenous�absorptive�capacity.��They�
learnt�by�working�every�days�with�machinery,�
knowing�the�need�to�improve�the�technology�
to�¿t�their�production�conditions�and�their�own�
objectives.�As�stated�by�Lundvall�(2009),�the�
most�important�of�all�capabilities�is�capability�
WR� OHDUQ� WKDW� LV� IXQGDPHQWDO� IRU�DOO� WKH� RWKHU�
capabilities� and� shapes� the� dynamics� of�
welfare.�

The� informal� cooperation� with� experts�
from� universities� turned� the� workshops�
in� clusters� to� R&D� laboratories� where� the�
VPDOO� SURGXFHUV�� H[SHUWV� DQG� WKHLU� VWXGHQWV�
LQWHUDFWHG�DV�FROOHDJXHV��7KH�VPDOO�SURGXFHUV�
that� were� more� experiential� developed� their�
competence�based�on�the�consultancies� from�
OHFWXUHUV��2Q�WKH�FRQWUDU\��XQLYHUVLWLHV� IRXQG�
more� practical� experiments� within� clusters.�
The�learning�capability�was�embedded�in�the�
informal� cooperation� mechanism� between�
WHFKQRORJLFDO� RUJDQL]DWLRQV� DQG� VPDOO�
SURGXFHUV��������

LY�7R�SURYLGH�LQFHQWLYHV

Although� in� Bat� Trang� many� actors� were�
LQYROYHG� LQ� WKH� LQQRYDWLRQ� SURFHVV�� VPDOO�
producers� took� initiative� by� themselves� in�
WKH�LQLWLDWLRQ�RI�WKH�LQQRYDWLRQ��LQYROYLQJ�WKH�
RUJDQL]DWLRQ�RI�WHFKQRORJ\��LQYHVWPHQW�FDSLWDO�
and� establishing� contacts� with� new� clients.�
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7KH\� FKRVH� WKH� WHFKQRORJ\�� LQYHVWHG� DQG�
improved�it�at�their�own�risk�with�consultancy�
from�university�experts.�The�new�technology�
was� disseminated� spontaneously� within� the�
community� without� the� technology� transfer�
RUJDQL]DWLRQV�� (YHQ� LI� VRPH� RXWVLGHUV� JHW�
LQYROYHG� LQ� WKLV� SURFHVV� IRU� LQVWDQFH� WKH�
organizations� from�project�PESME,� they�are�
still�some�credit�institutions�who�play�a�modest�
role�in�multiplying�the�new�technology�users�
by�providing�¿nancial�sources.�����

v)� To� encourage� in� ¿nding� new� practices,�
FRPELQDWLRQV�� «� �QHZ� UROH� RI� WHFKQRORJ\�

LQVWLWXWLRQV�

Technology,� which� does� need� to� be� new�
invention�but�new�technology�for�the�village�
FDQ� UDLVH� WKH� FRPSHWLWLYH� DGYDQWDJHV� RI�
clusters� by� turning� them� to� innovation� that�
however� did� not� only� concern� technology.�
Although� the� large� range� of� new� products,�
new�distribution�systems�were�generated�after�
the�new�technology�setting-up,�it’s�dif¿cult�to�
deny�the�contribution�to�the�value�created�by�
LQQRYDWLRQ�SURFHVV����

5HVSRQVLEOH�LQQRYDWLRQ

Finally,� with� regard� to� responsible�
LQQRYDWLRQ�� VPDOO� SURGXFHUV�QHHG� LQVLJKWV� LQ�
environmental� and� societal� consequences� of�
innovation� outcomes.� The� facts� and� ¿gures�
RI� WKH� HQYLURQPHQWDO� DQG� VRFLHWDO� LPSDFWV�
that�were� given� by� the� third� parties� such� as�
PLQLVWULHV�� IXQGV��1*2V��PHGLD� RULHQWHG� WKH�
FKRLFH�RI�WHFKQRORJ\�RI�VPDOO�SURGXFHUV�DQG�
DFFHOHUDWHG�WKH�LQQRYDWLRQ�SURFHVV��$OWKRXJK�
the� pro¿t� was� always� the� ¿rst� concern� that�
the� small� producers� took� into� account� when�
deciding� to� invest� to� the� new� technology,�
how�the�technology�improves�or�worsens�the�
working�place�quality�gave�them�driving�force�

for� prompt� decision� since� the� sustainable�
GHYHORSPHQW� FDWFKHV� PRUH� DWWHQWLRQ� RI�
SHRSOH�� 7KH� PRUH� SRVLWLYH� LPSDFWV� RQ� WKH�
KHDOWK� RI� WKHLU� IDPLO\� DUH� DSSUHFLDWHG�� WKH�
PRUH�PRWLYDWHG�WKH�ODWHU�SURGXFHUV�JHW�WR�MRLQ�
LQ�WKH�LQQRYDWLRQ�SURFHVV��7KHQ�PRUHRYHU��WKH�
SRVLWLYH� HQYLURQPHQWDO� DQG� VRFLHWDO� LPSDFWV�
DUH� XVHG� YLFH� YHUVD� DV� SURRI� FRQYLQFLQJ� WKH�
involvement� of� banks,� funds� or� relevant�
organizations� in� promoting� the� responsible�
LQQRYDWLRQ�������

���&RQFOXVLRQV�DQG�,PSOLFDWLRQV

In�the�paper�we�discussed�what�enabled�small�
producers� to� introduce� new� technology� into�
LQQRYDWLRQ�SURFHVV�DQG�Kow�new� technology�
has�been�developed,�adapted�and�disseminated�
LQ� %DW� 7UDQJ� DQG� 'XRQJ� /LHX�� )URP� WKH�
cases� we� conclude� that� it� exists� the� strong�
LQIRUPDO� LQVWLWXWLRQV� LPPHUJLQJ� XQGHU� WKH�
IDPLO\� WUDGLWLRQ�� WKH� FRPPXQLW\� OLYLQJ� VW\OH�
SURPRWLQJ� LPSOLFLWO\� WKH� VPDOO� SURGXFHUV� WR�
contribute� to� the� national� economy.� In� the�
instable� institutional� contexts� in� Vietnam,�
the� craft� villages�will� ¿nd� their�own�way� to�
OLYH��While� on� one� hand,�we� accept� the� fact�
WKDW�WKH�SROLF\�UHODWLYH�WR�LQQRYDWLRQ��IRUPDO�
LQVWLWXWLRQV�� VHW� WKH� JRDO� WRR� KLJK� IRU� WKH�
GHYHORSLQJ�FRXQWULHV�VXFK�DV�9LHWQDP�LQ�WHUP�
of�priority�for�some�¿elds,�some�big�enterprises�
WR�FDWFK�XS�WKH�GHYHORSPHQW�RI�WKH�GHYHORSHG�
countries,�on�the�other�hand�the�policy�makers�
should�be�aware�of�that�Vietnam�is�lack�of�a�
full-blown� system� of� innovation� covering�
WKH�IRUPDO�DQG�LQIRUPDO�VHFWLRQV�RI�HFRQRP\�
both.� The� informally� organized� clusters�
such� as� craft� villages� who� contribute� to� the�
national� economy� should� get� more� bene¿t�
IURP�QDWLRQDO�DQG�UHJLRQDO�LQQRYDWLRQ�V\VWHP�
LQFOXGLQJ�WKH�UHOHYDQW�LQVWLWXWLRQV��
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$OWKRXJK�WKH�UROH�RI�WKH�VWDWH� LQ�VKDSLQJ� WKH�
growth� dynamics� by� managing� the� ef¿cient�
RUJDQL]DWLRQV�� FUHDWLQJ� WKH� LQVWLWXWLRQV�
FRYHULQJ� WKH� DFWLYLWLHV� RI� WKH� DFWRUV� RI�
economy� is� crucial,� it� is� impossible� and�
unreasonable�that�the�state�impose�the�top-to-
down�technology�and�the�path�of�application�
of�technology�to�clusters.�It�coincides�with�the�
conclusion� of� Lundvall� et� al.� (2009)� on� the�
need� for� government� to� withdraw� and� give�
PRUH�VSDFH�IRU�SULYDWH�LQLWLDWLYH�VR�WKDW�VPDOO�
producers�can�develop� their� own� technology�
FRUUHVSRQGLQJ� WR� WKH� ORFDO� SURGXFWLRQ�
conditions.� It’s� no� matter� what� simple� or�
FRPSOLFDWHG�WHFKQRORJ\�LV��WHFKQRORJ\�VKRXOG�
be�appropriate�to�each�cluster.���

Last�but� not� least,� the� informal� technology�
LQVWLWXWLRQV� WKDW� FUHDWH� WKH� G\QDPLFV� IRU�
GHYHORSPHQW� RI� FOXVWHUV� LQ� 9LHWQDP� GRQ¶W�
regulate� the� human� behaviors� only� by�
providing� information,� managing� conÀict�
and� allowing� cooperation,� facilitating�
OHDUQLQJ� DQG� SURYLGLQJ� LQFHQWLYHV� LQ� WKH�
SURFHVV� RI� FKRRVLQJ�� SLORWLQJ�� DSSO\LQJ�
and� disseminating� technology,� but� also�
encourage�actors�to�take�further�initiatives�in�
terms�of�products,�marketing,�…�innovation.�
,W¶V�LV�QHFHVVDU\�WR�FDUU\�RQ�IXUWKHU�UHVHDUFK�
RQ�LQIRUPDO�WHFKQRORJ\�LQVWLWXWLRQV�DQG�WKHLU�
potential� functions� toward� the� innovation�
SURFHVV�q
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