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&OHDQ� WHFKQRORJ\�� Ru� &OHDQWHFK�� LV� DQ�
XPEuHOOD� FRQFHsW� LQFRusRuDWLQJ� D� GLYHuVH�
uDQJH�RI�suRGXFWV��VHuYLFHV��DQG�suRFHVVHV�WKDW�
provide� higher� performance� at� a� lower� cost�
while� minimizing� adverse� ecological� impact�
DQG�HQKDQFLQJ�WKH�uHVsRQVLEOH�XVH�RI�QDWXuDO�
uHVRXuFHV�� 'uLYHQ� E\� IXQGDPHQWDO� WuHQGV�
LQ� WKH� JOREDO� HFRQRP\� DQG� VRFLHW\�� DPRQJ�
which� are� escalating� natural� resource� costs,�
increasing� internalization� of� externalities,�
growing�consciousness�on�climate�change�and�
HFRORJLFDO� GHJuDGDWLRQ�� PDQ\� JRYHuQPHQWV�
and� enterprises� throughout� the� world� have�
GLuHFWHG� DVVLGXRXV� DWWHQWLRQ� WR� &OHDQWHFK�
Innovation�is�the�key�to�offering�competitive�

advantages� while� responding� to� energy� and�

HQYLuRQPHQWDO� FKDOOHQJHV�� WKHuHE\� HQVXuLQJ�

JOREDO� VXVWDLQDEOH� GHYHORsPHQW�� 7KXV�� LQ�
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After�decades�of�economic�growth,�partly�at�the�expense�of�the�environment,�Vietnamese�
government� is� devoting� closer� attention� to� green� solutions,� among� which� Cleantech�
Innovation�is� emerging�as�a�signi¿cant�element.�This�paper�aims�to�describe�the�general�
picture� of� the� global� Cleantech� industry� and� illustrate� the� essential� role� of� Cleantech�
Innovation�in�pursuing�the�sustainable�development�goals�of�Vietnamese�government�and�
enterprises.�The�paper�suggests�that�Cleantech�Innovation�is�an�inevitable�trend�towards�
sustainable�development�and�thus�should�be�further�promoted�in�Vietnam.
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working� towards� the� national� goals� of� clean�
industrialization�and�sustainable�development,�
9LHWQDPHVH�JRYHuQPHQW�DQG�HQWHusuLVHV�VKRXOG�
DOVR� OD\� VsHFLDO� VWuHVV� RQ� IXuWKHu� suRPRWLQJ�
DQG�DGRsWLQJ�FOHDQ�WHFKQRORJLHV��:LWK�WKH�DLP�
RI�DGYRFDWLQJ�WKLV�LQHYLWDEOH�WuHQG��WKLV�sDsHu�
demonstrates� the� impressive� growth� of� the�
JOREDO�&OHDQWHFK� LQGXVWu\�DQG� WKHQ�YDOLGDWHV�
the� valuable� role�of�Cleantech� Innovation� in�
sXuVXLQJ�VXVWDLQDEOH�GHYHORsPHQW�REmHFWLYHV�

���&/($17(&+� ,1129$7,21��7+(�

67$7(�2)�3/$<

1.1.� De¿nitions� of� Cleantech� and�
&OHDQWHFK�,QQRYDWLRQ

&OHDQ� WHFKQRORJ\�� Ru� &OHDQWHFK�� GRHV� QRW�
uHIHu� WR� D� sDuWLFXODu� LQGXVWu\� VHFWRu�� EXW� LV�
PRuH�RI�DQ�XPEuHOOD�FRQFHsW�XVHG�WR�GHVFuLEH�
D� GLYHuVH� uDQJH� RI� suRGXFWV�� VHuYLFHV�� DQG�

suRFHVVHV� WKDW� HOLPLQDWH� Ru� uHGXFH� DGYHuVH�
HQYLuRQPHQWDO�LPsDFW��&DPEuLGJH�$VVRFLDWHV�
/LPLWHG� /LDELOLW\� &RPsDQ\� �&DPEuLGJH�
$VVRFLDWHV� //&�� LQFOXGHV� FRPsDQLHV� DQG�
suRmHFWV� LQ� WKH� &OHDQWHFK� VHFWRu� LI� WKH\� ³����
GHYHORs� QRQ�IRVVLO� IXHO� HQHuJ\� VRXuFHV�� ����
promote� industrial� ef¿ciency� by� conserving�
resources� and� replacing� existing� processes�
with� less-polluting� alternatives,� (3)� recycle�
waste� effectively� and� ef¿ciently,� or� (4)�
suRYLGH� D� suRGXFW� Ru� VHuYLFH� WKDW� FuHDWHV� DQ�
HQYLuRQPHQWDO� LPsuRYHPHQW´� �&DPEuLGJH�
Associates�LLC,�2012).�Table�1.�shows�the�list�
of�Cleantech�sectors�as�reported�by�Kachan�&�
Co.� (2012).�Within� these� sectors,� renewable�
HQHuJ\� JHQHuDWLRQ� KDV� uHFHLYHG� WKH� PRVW�
attention,�and�investments�in�wind,�solar,�and�
renewable�fuels�have�been�prominent�(Kachan�
&�Co.,�2012).��

7DEOH����(LJKW�FDWHJRULHV�RI�&OHDQWHFK

5HQHZDEOH�HQHUJ\�

JHQHUDWLRQ
•� :LQG
•� 6RODu
•� Renewable�fuels
•� 0DuLQH
•� %LRPDVV
•� Geothermal
•� )XHO�FHOOV
•� :DVWH�WR�HQHuJ\
•� 1XFOHDu
•� (PHuJLQJ
•� Measurement�&�analytics

(QHUJ\�VWRUDJH
•� %DWWHuLHV
•� 7KHuPDO�VWRuDJH
•� 0HFKDQLFDO�VWRuDJH
•� Super/ultracapacitors
•� Hydrogen�storage

Ef¿ciency
•� 6PDuW�JuLG
•� Green�building
•� &RJHQHuDWLRQ
•� Data�centers�&�de�

YLFHV
•� 6HPLFRQGXFWRuV
•� &ROODERuDWLYH� FRQ�

VXPsWLRQ�V\VWHPV

7UDQVSRUWDWLRQ
•� 9HKLFOHV
•� Traf¿c�management
•� Fueling/charging� in�

IuDVWuXFWXuH

$LU�	�HQYLURQPHQW
•� Carbon�sequestration
•� Carbon�trading/offsets
•� (PLVVLRQ�FRQWuRO
•� %LRuHPHGLDWLRQ
•� Recycling�&�waste
•� Monitoring�&�compliance

&OHDQ�LQGXVWU\
•� 0DWHuLDOV�LQQRYDWLRQ
•� 'HVLJQ�LQQRYDWLRQ
•� Equipment�innovation
•� 3uRGXFWLRQ
•� Monitoring�&�compliance
•� Advanced�packaging

:DWHU
•� 3uRGXFWLRQ
•� 7uHDWPHQW
•� 7uDQVPLVVLRQ
•� Ef¿ciency
•� Monitoring�&�com�

sOLDQFH

$JULFXOWXUH
•� &uRs�IDuPLQJ
•� &RQWuROOHG� HQYLuRQ�

PHQW�DJuLFXOWXuH
•� 6XVWDLQDEOH�IRuHVWu\
•� $QLPDO� IDuPLQJ��&$�

)2V
•� Aquaculture

Source:�Kachan�&�Co,�2012
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According� to� the� Cleantech� Group,�
Cleantech�should�not�be�confused�with�the�term�
Greentech� popularized� in� the� 1970s.� While�
JuHHQ� WHFKQRORJLHV� RIIHu� OLPLWHG� RssRuWXQLW\�
IRu� DWWuDFWLYH� uHWXuQV�� FOHDQ� WHFKQRORJLHV�
“provide� superior� performance� at� lower�
costs,� while� greatly� reducing� or� eliminating�
QHJDWLYH�HFRORJLFDO�LPsDFW��DW�WKH�VDPH�WLPH�DV�
LPsuRYLQJ�WKH�suRGXFWLYH�DQG�uHVsRQVLEOH�XVH�
of�natural�resources”��(Cleantech�Group,�2012).��

Cleantech� Innovation,� as� a� subset� of�
sustainable� innovation,� can� be� de¿ned� as�
³GHYHORsPHQW� RI� WHFKQRORJLHV� LQ� sK\VLFDO��
FKHPLFDO�� ELRORJLFDO� VFLHQFHV� WKDW� HQDEOH�
more� ef¿cient,� productive� and� valuable� use�
RI��DQG�JuHDWO\�uHGXFHG�LPsDFW�RQ��QDWXuDO�DQG�
other� scarce� resources� as� compared� to� what�
is� commercially� available� today”� (Steen� &�
Frankel,�2003).

����� 7KH� JOREDO� WUHQG� RI� &OHDQWHFK�

,QQRYDWLRQ

7KH� JOREDO� HFRQRP\� LV� XQGHuJRLQJ� D�
profound�transformation,�in�which�enterprises�
are� facing� growing� pressure� to� produce�
and� consume� with� increased� ef¿ciency� and�
HQKDQFHG� VXVWDLQDELOLW\�� 7KLV� suHVVXuH� KDV�
really�opened�doors�for�Cleantech�Innovation.�
Analyzing� the� pressure,� Pernick� and�Wilder�
(2007)� identify� six� drivers� of� cleantech�
growth,� which� they� call� the� six� C’s:� Costs,�
&DsLWDO��&RPsHWLWLRQ��&KLQD��&RQVXPHuV��DQG�
&OLPDWH�

-�Costs:�“Perhaps�the�most�powerful�force�
driving� today’s� clean-tech� growth� is� simple�
HFRQRPLFV��$V� D�JHQHuDO� WuHQG��FOHDQ�HQHuJ\�
FRVWV� DuH� IDOOLQJ� DV� WKH� FRVWV� RI� IRVVLO� IXHO�
HQHuJ\�DuH�JRLQJ�Xs��7KH�IXWXuH�RI�FOHDQ�WHFK�
is�going�to�be,�in�many�ways,�about�scaling�up�
manufacturing�and�driving�down�costs.”

-� Capital:� “An� unprecedented� inÀux� of�
FDsLWDO� LV� FKDQJLQJ� WKH�FOHDQ� WHFK� ODQGVFDsH��
with�billions�of�dollars,�euros,�yen,�and�yuan�
sRXuLQJ�LQ�IuRP�D�P\uLDG�RI�sXEOLF�DQG�suLYDWH�
VHFWRu�VRXuFHV�´

-� Competition:� “Governments� are�
competing�aggressively�in�the�high�stakes�race�
WR�GRPLQDWH�LQ�WKH�FOHDQ�WHFK�VHFWRu�DQG�EXLOG�
WKH�mREV�RI�WKH�IXWXuH�´

�� &KLQD�� ³&OHDQ� WHFK� LV� EHLQJ� GuLYHQ� E\�
the� inexorable�demands� being� placed� on� the�
HDuWK�QRW�RQO\�E\�PDWXuH�HFRQRPLHV�EXW�DOVR�
by� the� explosive� demand� for� resources� in�
China,� India,� and� other� developing� nations.�
Their� expanding� energy� needs� are� driving�
major�growth�in�clean-energy,�transportation,�
building,�and�water-delivery�technologies.”

�� &RQVXPHuV�� ³6DYY\� FRQVXPHuV� DuH�
GHPDQGLQJ�FOHDQHu�suRGXFWV�DQG�VHuYLFHV�WKDW�
use� resources� ef¿ciently,� reduce� costs,� and�
embrace�quality�over�quantity.”

�� &OLPDWH�� ³7KH� GHEDWH� DuRXQG� FOLPDWH�
change�has�gone�from�question�mark�to�peer-
reviewed� certainty,� and�smart�businesses� are�
taking�heed”.

Consequently,� after� a� decade� in�
development,� Cleantech� is� now� moving�
VWHDGLO\�LQWR�PDLQVWuHDP�EXVLQHVV�DQG�sRLVHG�
for� even� more� rapid� growth.� According� to�
Bloomberg� New� Energy� Finance,� global�
investment�in�cleantech�energy�was�estimated�
WR� EH� ����� ELOOLRQ� LQ� ������ ���� sHuFHQW�
KLJKHu�WKDQ�LQ�������VHH�)LJXuH�����%HWWHu�\HW��
according� to� Grant� Thornton� International,�
the�global�business�for�Cleantech�energy�will�
be� as� big� as� $349.2� billion� in� 2020� (Grant�
Thornton�International,�2011��
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Having� transitioned� through� a� period� of�
overhyped� expectations,� Cleantech� is� at� an�
exciting�time�in�its�evolution�to�mass�market�
adoption.� In� Moore’s� revised� technology�
DGRsWLRQ� OLIHF\FOH� PRGHO�� PRVW� &OHDQWHFK�
companies�are�at�the�chasm,�or�the�market�gap�
between�early�adopters,�who�are�motivated�to�
sXuFKDVH� ODWHVW� WHFKQRORJLHV� IRu� FRPsHWLWLYH�
bene¿t,� and� the�majority�of�consumers,�who�
suHIHu� WR� sXuFKDVH� HVWDEOLVKHG� WHFKQRORJ\�
(Moore,�G.,�2006).�Only�the�companies�nimble�
HQRXJK� WR� FuRVV� WKH� FKDVP� DuH� VXFFHVVIXO�
(Kachan,�D.,�Fugere,�D.,�2013).

�����&OHDQWHFK�,QQRYDWLRQ�DV�D�FDWDO\VW�IRU�

WKH�VXVWDLQDEOH�GHYHORSPHQW�RI�HQWHUSULVHV

Involving� concepts� of� qualitative�
and� quantitative� changes,� sustainable�
GHYHORsPHQW� FDQ� FRQVWLWXWH� suLPDuLO\� VRFLDO��
HQYLuRQPHQWDO�� Ru� HFRQRPLF� GHYHORsPHQW�
(Scottish� Environment� LINK,� 2009).� The�
uHODWLRQVKLs� DPRQJ� WKHVH� WKuHH� sLOODuV� RI�
sustainable�development�is�shown�in�Figure�2.�

)LJXUH���7KH�WKUHH�SLOODUV�RI�VXVWDLQDEOH�

GHYHORSPHQW

Source:�World�Bank,�2012

Notably,� the� two� pairs� of� relationship�
between� economic� and� social� sustainability�
DQG� VRFLDO� DQG� HQYLuRQPHQWDO� VXVWDLQDELOLW\�
KDYH� EHHQ� IRXQG� WR� EH� QRW� RQO\� FRPsDWLEOH��
EXW�DOVR�PDLQO\�FRPsOHPHQWDu\��7KLV�KDV�QRW�

)LJXUH����*OREDO�WRWDO�QHZ�LQYHVWPHQW�LQ�FOHDQ�HQHUJ\�������������%1�

Source:�Bloomberg�New�Energy�Finance,�2012
Note:� Includes� corporate� and� government� R&D,� and� small� distributed� capacity.� Adjusted� for�

reinvested�equity.�Does�not�include�proceeds�from�acquisition�transactions.�
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EHHQ�WKH�FDVH�IRu�HFRQRPLF�DQG�HQYLuRQPHQWDO�
sustainability�since�economic�growth�has�come�
largely� at� the� expense� of� the� environment,�
KHQFH� WKH�GRWWHG�OLQH�RQ�)LJXuH���DQG�WKDW� LV�
where�green�growth�comes�in�to�enhance�the�
FRPsDWLELOLW\�RI�HFRQRPLF�DQG�HQYLuRQPHQWDO�
sustainability�(World�Bank,�2012).

Thus,�Cleantech�Innovation–as�a�catalyst�for�
green�growth–serves�to�bridge�the�gap�between�
HFRQRPLF� DQG� HQYLuRQPHQWDO� VXVWDLQDELOLW\��
WKHuHE\��VXssRuWV�WKH�VXVWDLQDEOH�GHYHORsPHQW�
goals�of�enterprises.�For�example,�enterprises�
that� make� strategic� investments� in� internal�
uHVHDuFK�DQG�GHYHORsPHQW��mRLQW�YHQWXuHV�DQG�
acquisitions�of�companies�that�use�disruptive�
WHFKQRORJ\��DGYDQFHV�WKDW�LPsuRYH�D�suRGXFW�
or�service�in�ways�that�are�unexpected�by�the�
market)�are�creating�both�effective,�innovative�
&OHDQWHFK� VROXWLRQV� DQG� YDOXH� LQ� WKHLu�
RsHuDWLRQV� �$GuLDHQV�� ������� 7KH� uDWLRQDOH�
LV� WKDW� &OHDQWHFK� LQYHVWPHQWV� KHOs� uHVROYH�
WKH� sRWHQWLDO� LPsDFWV� RI� FOLPDWH� FKDQJH� DQG�
resource� depletion� on� the� long-term� growth�
strategies� and� thus� market� valuations� of�
HQWHusuLVHV�� 6LQFH� ������ GLVFORVXuHV� LQ� WKH�
¿nancial�market�of�economic,�environmental,�
DQG� VRFLDO� sHuIRuPDQFH� KDYH� EHFRPH�
increasingly�common�in�enterprises’�¿nancial�
reporting� and� are� crucial� for� organizational�
VXFFHVV��

Since�2000,� the�Dow�Jones�Sustainability�
Indexes� (DJSI)� have� tracked� the� ¿nancial�
sHuIRuPDQFH� RI� VXVWDLQDELOLW\�GuLYHQ�
enterprises� around� the� world,� and� many�
organizations� have� analyzed� sustainability�
LQGLFDWRuV� �RiskMetrics� Group,� &� Ceres.,�
�����.� However,� as� sustainability� is�
EHFRPLQJ�D�GuLYHu�IRu�FRusRuDWH�VWuDWHJ\�DQG�
differentiation,� enterprises� will� need� next-

generation�practices� that�change� the�existing�
business� paradigms.� Enterprises’� actions�
should� involve� in� changing� pay� reward�
VWuXFWXuHV�� JRYHuQDQFH� V\VWHPV�� DQG� VXssO\�
chain�management;�setting�renewable�energy�
sXuFKDVLQJ�WDuJHWV��DQG�VWuDWHJLFDOO\�LQYHVWLQJ�
in� disruptive� technologies.�Cleantech� allows�
businesses� to� adjust� the� way� they� operate�
LQ� WKDW� WHFKQRORJ\� GLIIHuHQWLDWLRQ� uHVXOWV� LQ�
VWuDWHJLF�GLIIHuHQWLDWLRQ�IuRP�WKH�FRPsHWLWLRQ�
within�and�outside�their�industry�sectors.

0DQ\�HQWHusuLVHV�KDYH�sDLG�FORVHu�DWWHQWLRQ�
to� the� large� portion� of� carbon� and� water�
IRRWsuLQWV� LQ� WKHLu� VXssO\� FKDLQV��$� QXPEHu�
RI� OHDGLQJ� HQWHusuLVHV� KDV� EHJXQ� WR� PDQDJH�
their�risks�and�develop�emission�measurement�
VWDQGDuGV�� WKHuHE\� LGHQWLI\LQJ� DssuRsuLDWH�
W\sHV�RI�&OHDQ7HFK�LQYHVWPHQWV�WHFKQRORJLHV�
WKDW� RIIHu� VROXWLRQV� IRu� JuHHQLQJ� WKHLu�
RsHuDWLRQV��$GuLDHQV��������7KHVH�HQWHusuLVHV�
DuH� HVsHFLDOO\� FRQFHQWuDWLQJ� RQ� WKH� HDuO\�
stages�in�the�value�chain,�which�allows�them�
to� break� into� new�markets�while� integrating�
WKH� LQQRYDWLRQV� LQWR� WKHLu� RsHuDWLRQV� DQG�
VXssO\� FKDLQV� �$GuLDHQV�� ������6LQFH� LW� LV�
dif¿cult� to� measure� and� control� greenhouse�
gas�emissions�from�raw�materials�processing,�
FRPsRQHQW� VXssOLHuV�� DQG� WKH� WuDQVsRuWDWLRQ�
of� goods,� these� sites� must� collaborate� with�
one�another�and�with�suppliers.�

��� 7+(� ,03$&7� 2)� &/($17(&+�

,1129$7,21� 21�7+(� 6867$,1$%/(�

'(9(/230(17� 2)� 9,(71$0(6(�

(17(535,6(6

�����7KH�FRQWH[W�RI�HQHUJ\�FRQVXPSWLRQ�

LQ�9LHWQDP

6LQFH�LWV�HFRQRPLF�uHIRuP�LQ�������9LHWQDP�
has�been�the�second�fastest-growing�economy�
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in� Asia� with� the� compound� annual� growth�
rate�of�5.3%�in�1986–2010�(McKinsey�Global�
Institute,� 2012).� This� nation� of� 91� million�
sHRsOH�DFKLHYHG� WKH�PLGGOH�LQFRPH�VWDWXV� LQ�
2009�with�the�GDP�per�capita�of�$1,160�and�
is� aiming� to� become� a� fully� industrialized�
FRXQWu\� E\� ����� �:HOOH�6WuDQG�� $��� �������
The� rapid� growth� has� led� to� ever-increasing�
HQHuJ\�FRQVXPsWLRQ��IRuFLQJ�VWuXFWXuDO� VKLIWV�
in�Vietnam’s�energy�supply.�

Vietnam’s� energy� consumption� has�
been� increasing� faster� than� GDP� in� the�
sDVW� ��� \HDuV�� DYHuDJLQJ� DERXW� ���� sHu�
year� (APERC� Energy� Overview,� 2008).�
The� commercial� energy� use� per� GDP�
growth� elasticity� registered� very� high�
owning� to� a� fast� expansion� of� heavy�
LQGXVWuLHV�DQG�LQFuHDVHG�XVH�RI�IRVVLO�IXHOV�
for� power� generation.� Unlike� the� past�
decade,� however,� meeting� this� demand�
WKuRXJK�D�GRXEOLQJ�LQ�HQHuJ\�VXssO\�LQ�WKH�
FRPLQJ�GHFDGH�FRXOG�EH�D�IDu�PRuH�VHuLRXV�
FKDOOHQJH�VLQFH�PXFK�PRuH�RI�WKH�VXssO\�
required�may�need�to�be�imported,�meaning�
skyrocketing�costs.�Nearly�one-quarter�of�
Vietnam’s� domestic� energy� consumption�
comes� from� oil,� with� K\GURSRZHU� ����
sHuFHQW���FRDO�����sHuFHQW���DQG�QDWXuDO�JDV�
���� sHuFHQW�� VXssO\LQJ� WKH� uHPDLQGHu��$V�
the� country� continues� industrializing� and�
installing�greater�power�capacity,�Vietnam�
is� seeking� to� develop� all� its� natural�
resources� (Energy� pro¿le� of� Vietnam,�
������� $FFRuGLQJ� WR� ³9LHWQDP� 1DWLRQDO�
(QHuJ\�'HYHORsPHQW�6WuDWHJ\�Xs�WR������
DQG�YLVLRQ�WR�����´��HQHuJ\�FRQVXPsWLRQ�
should� increase� by� an� average� of� 7%/
year�until�2020.�In�2020,�the�share�of�coal�
VKRXOG�GuRs�WR������DQG�WKH�VKDuH�RI�JDV�
should�increase�to�29%,�while�the�share�of�

oil�is�expected�to�be�56%.�Vietnam�indeed�
needs�to�invest�in�energy�ef¿ciency�to�meet�
the�growing�power�demands�and�to�ensure�
a�sustainable�economic�growth.�

����� &XUUHQW� VLWXDWLRQ� RI� LPSOHPHQWLQJ�

FOHDQWHFK�LQ�9LHWQDP�

7KLV� VWXG\� FRQVLGHuV� VRPH� suLRuLW\� DuHDV�
IRu� VXVWDLQDEOH� GHYHORsPHQW� RI� 9LHWQDPHVH�
HQWHusuLVHV�� QDPHO\� �L�� 0DLQWDLQLQJ� uDsLG�
and� sustainable� growth� rate;� (2)� Switching�
WR� HQYLuRQPHQWDOO\�IuLHQGO\� suRGXFWLRQ� DQG�
consumption� models;� (3)� Implementing�
the� “clean� industrialization”� process;� (4)�
(QVXuLQJ�VXVWDLQDEOH�GHYHORsPHQW�RI�uHJLRQV�
and� localities;� (5)� Protecting� water� bodies�
and� using� water� resources� in� a� sustainable�
manner;� (6)� Ensuring� rational� exploitation�
DQG�VXVWDLQDEOH�XVH�RI�PLQHuDO�uHVRXuFHV������
5HGXFLQJ�DLu�sROOXWLRQ�LQ�XuEDQ�DQG�LQGXVWuLDO�
zones;� and� (8)� Managing� solid� waste� and�
hazardous�waste.

2QH� RI� WKH� PDmRu� FKDOOHQJHV� IRu� DOPRVW�
every� Vietnamese� enterprise� is� the� lack� of�
access� to�energy�ef¿ciency� technologies� and�
practices,� resulting� in� low� manufacturing�
suRGXFWLYLW\�� QDWXuDO� uHVRXuFH� GHsOHWLRQ�� DQG�
environmental� pollution.� In� order� to� address�
WKH� uRRW� FDXVHV� RI� sROOXWLRQ� DQG� HQVXuH� WKH�
VXVWDLQDEOH� GHYHORsPHQW� RI� 9LHWQDPHVH�
enterprises,� the� Government� has� provided�
the� enterprises�with� immediate� solutions� for�
enhancing� resource� ef¿ciency� and� reducing�
JuHHQKRXVH� JDV� HPLVVLRQV�� $PRQJ� WKHVH�
VROXWLRQV��&OHDQWHFK�LQQRYDWLRQ�LV�suRYLQJ�WR�
EH�D�YLDEOH�VROXWLRQ�WR�ERWK�REmHFWLYHV�

&OHDQHU� 3URGXFWLRQ� LQ� ,QGXVWU\�

&RPSRQHQW

Cleaner� Production� was� of¿cially�
LQWuRGXFHG� LQ� 9LHWQDP� E\� WKH� 0LQLVWu\�
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of� Industry� and� Trade� within� the� Cleaner�
Production� in� Industry� Component� (CPI)�
in� 1996� (UNDP,� 2012).� In� recent� years,�
the� Government� has� promulgated� many�
&OHDQWHFK� suRPRWLRQ� sROLFLHV� DLPHG� DW�
improving�energy�and�resource�ef¿ciency�and�
FRQWuROOLQJ� HQYLuRQPHQWDO� GHJuDGDWLRQ�� )Ru�
instance,�the�Law�on�Ef¿cient�Use�of�Energy�
was�passed�by�the�National�Assembly�in�2010�
and�the�National�Green�Growth�Strategy�was�
approved� in�2012.�The�Government�has�also�
provided� several� ¿nancial� mechanisms� for�
encouraging� the� ef¿cient� use� of� energy� and�
QDWXuDO�uHVRXuFHV��&DVH�LQ�sRLQW��WKH�9LHWQDP�
Environment� Protection� Fund� (VEPF)–a�
State-run�¿nancial�organization–was�launched�
with� the�aim�of�offering�¿nancial� support� to�
QDWXuH� FRQVHuYDWLRQ� suRmHFWV� DQG� HVsHFLDOO\�
HQWHusuLVHV� DGRsWLQJ� FOHDQ� WHFKQRORJLHV��
VEPF�has� provided�¿nancial� support� to� 139�

enterprises,�of�which�63�are�pursuing�cleaner�
production.�(Ministry�of�Industry�and�Trade,�
2011).� This� ¿nancial� support� has� produced�
positive�¿nancial�results,�as�shown�in�Figure�
��� $FFRuGLQJ� WR� WKLV� PXOWLsOH�OLQH� JuDsK��
WKH� LQYHVWPHQW� LQ� FOHDQHu� suRGXFWLRQ� RI� WKH�
9LHWQDPHVH� HQWHusuLVHV� VXssRuWHG� E\� 9(3)�
has�reaped�substantial�economic�bene¿ts�since�
2009,�two�years�after�the�project�launch.

1RWDEO\�� WKH� 1DWLRQDO� 7DuJHW� 3uRJuDP� RQ�
Energy� Ef¿ciency� for� the� period� 2006-2015�
has�been�implemented�with�many�remarkable�
efforts� to� promote� Cleantech,� among� which�
are�the�establishment�of�the�network�of�energy�
ef¿ciency�initiatives�in�central�provinces�and�
cities,� the�advocacy�of�energy�ef¿ciency�and�
HQYLuRQPHQWDO� suRWHFWLRQ�� WKH� LQVWDOODWLRQ� RI�
new�energy�ef¿ciency�equipment,�to�mention�
but�a�few.�As�a�promising�result,�during�Phase�
I� (2006-2010)� of� the� Program,� about� 150�

Figure�3.�Comparison�between�investment�amounts�and�economic�bene¿ts�gained�throughout�
WKH�SURMHFW

Source:�Ministry�of�Industry�and�Trade,�2012
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proposals�and�projects�have�been�launched�with�
a� saving�of�4900�KgOE,�which�equals�3.4%�
RI�WKH�QDWLRQDO�DJJuHJDWH�HQHuJ\�FRQVXPsWLRQ�
(Ministry� of� Industry� and� Trade,� 2011).�
Simultaneously,� a� “clean� industrialization”�
suRFHVV�� DV� sDuW� RI� WKH�1DWLRQDO� 6WuDWHJ\� RQ�
Cleaner�Production�in�Industry�up�to�2020,�is�

also� taking� place�as� a�move� towards� greater�
integration� between� industrial� development�
DQG�HFR�IuLHQGO\�suLQFLsOHV��7KH�suRJuDP�KDV�
witnessed� an� impressive� growth� of� roughly�
�����LQ�WKH�QXPEHu�RI�9LHWQDPHVH�HQWHusuLVHV�
DFKLHYLQJ�HPLVVLRQ�VWDQGDuGV��DV�LOOXVWuDWHG�LQ�
)LJXuH�����

7KH�1DWLRQDO�6WuDWHJ\�RQ�&OHDQHu�3uRGXFWLRQ�
in� Industry� Program� carried� out� cleaner�
suRGXFWLRQ� GHPRQVWuDWLRQ� LQ� ��� HQWHusuLVHV��
PRuH� WKDQ� WKH� LQLWLDOO\� sODQQHG� QXPEHu�� 7KH�
Program� was� more� successful� than� expected�
LQ� FRPPXQLFDWLRQV� DFWLYLWLHV� DQG� uHsOLFDWLQJ�
FOHDQHu� suRGXFWLRQ� PRGHOV� WR� QRQ�WDuJHW�
suRYLQFHV�� :LWK� VXssRuW� IuRP� WKH� 1DWLRQDO�
Strategy� on� Cleaner� Production� in� Industry,�
the�enterprises�conducted�a� review�of�all� their�
suRGXFWLRQ� suRFHVVHV� DQG� IRXQG� RXW� VROXWLRQV�
WKDW� VKRXOG� EH� LPsOHPHQWHG� LPPHGLDWHO\��
&OHDQHu�suRGXFWLRQ�QRW�RQO\�KHOsHG�HQWHusuLVHV�
VDYH� HQHuJ\� DQG� PDWHuLDOV� DQG� LQFuHDVH�
production,�but�also� improved�product�quality�
and�enhanced�the�company’s�reputation.

In� addition� to� the� Program� launched� by�
the� Ministry� of� Industry� and� Trade,� many�
other� energy� ef¿ciency� promotion� programs�
have� also� been� set� up� with� the� support� of�
international� organizations.� These� programs�
have� made� signi¿cant� contributions� to� the�
more� ef¿cient� use� of� energy� and� natural�
resources�in�Viet�Nam’s�industrial�production�
�81'3��������

&OHDQWHFK� ,QQRYDWLRQ� LQ� 6PDOO� DQG�

0HGLXP�VL]HG�(QWHUSULVHV

3uRPRWLQJ�&OHDQWHFK�E\�LPsuRYLQJ�HQHuJ\�
ef¿ciency� in� production� poses� a� radical�
FKDOOHQJH� IRu� DOO� 9LHWQDPHVH� HQWHusuLVHV��
especially�small�and�medium-sized�enterprises�
(SMEs),�which� suffer� from�low� productivity�

)LJXUH����1XPEHU�RI�HQWHUSULVHV�PHHWLQJ�HQYLURQPHQWDO�HPLVVLRQ�VWDQGDUGV

Source:�Ministry�of�Industry�and�Trade,�2012
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DQG� FRPsHWLWLYHQHVV� GXH� WR� KLJK� IXHO� DQG�
material� costs� as� well� as� poor� access� to�
technology�and�management�expertise.

7KH�0LQLVWu\� RI� 6FLHQFH� DQG�7HFKQRORJ\�
KDV� suRPRWHG� D� QDWLRQDO� suRmHFW� QDPHG�
³3uRPRWLQJ� (QHuJ\� &RQVHuYDWLRQ� LQ� 6PDOO�
and�Medium-sized�Enterprises� in�Viet�Nam”�
�3(&60(�� IRu� WKH� ���������� sHuLRG� LQ�
RuGHu�WR�uHGXFH�JuHHQKRXVH�JDV�HPLVVLRQV�E\�
removing� the� barriers� to� extensive� transfer�
and� adoption� energy� ef¿ciency� technologies�

DQG�suDFWLFHV�RI�60(V�LQ�9LHW�1DP��81'3��
�������%\�-XQH�����������suRmHFWV�RQ�HQHuJ\�
ef¿ciency� have� been� completed,� and� 25�
suRYLQFHV� DQG� FLWLHV� KDYH� EHHQ� VXssRuWHG� WR�
adopt� energy� ef¿ciency� initiatives,� of� which�
��� suRYLQFHV� DQG� FLWLHV� KDYH� IRuPXODWHG�
sROLFLHV�DQG�LQVWLWXWLRQV�WR�DVVLVW�60(V��)LJXuH�
�� GHPRQVWuDWHG� DQ� HYHu�LQFuHDVLQJ� WHQGHQF\�
LQ�WKH�QXPEHu�RI�9LHWQDPHVH�60(V�DGRsWLQJ�
energy�ef¿ciency�solutions� in�the�2006-2010�
sHuLRG��

Figure�5.�Number�of�enterprises�implementing�energy�ef¿ciency�solutions�during�2006-2010
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Thanks�to�the�project,�25�energy�ef¿ciency�
VHuYLFH� suRYLGHuV� KDYH� DVVLVWHG� RYHu� ����
SMEs,� showing� promising� results.� For�
example,�232,000�tonnes�of�oil�equivalent�has�
been�saved,�944,000�tonnes�of�Carbon�Dioxide�
KDV�EHHQ�uHGXFHG��DQG�HQHuJ\�FRVWV�KDYH�EHHQ�
lowered�by�24.3�percent.�Better�yet,�the�SMEs�
has�seen�their�efforts�being�paid�off�with�roughly�
������� uHGXFWLRQ� LQ� suRGXFWLRQ� FRVWV�� ����

increase� in� productivity� and�product� quality,�
suggesting� a� signi¿cant� improvement� in�
FRPsHWLWLYHQHVV�DQG�VXVWDLQDEOH�GHYHORsPHQW�
(Ministry�of�Industry�and�Trade,�2011).�As�a�
FDVH�LQ�sRLQW��)LJXuH�����LOOXVWuDWHG�WKH�VXFFHVV�
of�the�cooperation�between�Vietnamese�SMEs�
and�Hatech�Energy�Corporation,� one� energy�
ef¿ciency�service�provider�in�the�project.�
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7KH� RXWFRPHV� RI� &OHDQWHFK� LQQRYDWLRQ�
LQ� LQGXVWuLDO� HQWHusuLVHV� sRLQWV� RXW� QRW� RQO\�
economic� bene¿ts–the� top� priority� of� most�
enterprises–but� also� environmental� bene¿ts.�
Indeed,� Cleantech� innovation� offers� a�
win-win� solution� to� the� industrialization,�
modernization,� and� sustainable� development�
REmHFWLYHV�� 7KH� WHFKQLFDO� VROXWLRQV� suRsRVHG�
DuH� VXLWDEOH� IRu� 9LHWQDPHVH� HQWHusuLVHV� LQ�
WKDW�WKH�WHFKQRORJLHV�LQYROYHG�DuH�uHDVRQDEO\�
DIIRuGDEOH�DQG�QRW�WRR�FRPsOLFDWHG�

���5(&200(1'$7,216

Cleantech�Innovation�has�made�substantial�
FRQWuLEXWLRQV�WR� WKH� VXVWDLQDEOH�GHYHORsPHQW�
of� Vietnamese� enterprises.� To� expand� and�
uHsOLFDWH� WKHVH� suDFWLFHV� DQG� LQLWLDWLYHV�� LW� LV�
uHFRPPHQGHG�WKDW�9LHWQDP�

●�Introduce�mechanisms�and�incentives�for�

the� implementation� of� Cleantech� Innovation�
activities,�models�and�initiatives.�For�example,�
incentives� such� as� lower� taxes� or� renewable�
obligation� certi¿cates� have� been� applied� in�
(XuRsH�DQG�WKH�8QLWHG�6WDWHV�

●�Increase�¿nancial�support�from�the�State�
budget� allocation� to� Cleantech� Innovation�
activities,�initiatives�and�models.�For�example,�
JRYHuQPHQWDO� JuDQW� IXQGLQJ� LV� FRPPRQO\�
DYDLODEOH� IRu� WKH�&OHDQWHFK� VHFWRu� LQ�(XuRsH�
DQG�WKH�8QLWHG�6WDWHV�

●� Promote� the� use� of� Cleantech� venture�
capital,�the�new�category�of�venture�investing�
WKDW� KDV� EHHQ� suRPRWHG� E\� WKH� &OHDQWHFK�
Group�with�the�aim�of�transforming�thinking�
DERXW� WKH� HFRQRPLF� sRWHQWLDO� RI� FRPELQLQJ�
the� venture� investment�model�with� technical�
VROXWLRQV� WR� HPHuJLQJ� HQHuJ\� DQG� uHVRXuFH�

Figure�6.�Bene¿ts�and�costs�of�enterprises�before�and�after�adopting�cleaner�production

Source:�Ministry�of�Science�and�Technology,�2011

Note:�O&M�Costs�stands�for�Operations�&�Maintenance�Costs
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challenges.� For� example,� the� top� venture�
capital� ¿rms� in� the� world� such� as� Kleiner,�
Perkins,�and�Cau¿eld�have�raised�large�funds�
for� Cleantech� investments.� Thanks� to� that,�
JOREDO� LQYHVWPHQW� LQ�&OHDQWHFK� YHQWXuHV� KDV�
EHHQ�VRDuLQJ�LQ�WKH�ODVW�GHFDGH�IuRP�OHVV�WKDQ�
���ELOOLRQ�LQ������WR�RYHu������ELOOLRQ�LQ������
�1RuGDQ��0���������

●�Promote�the�participation�of�stakeholders,�
especially� scientists,� NGOs,� and� social�
organizations� in� implementing� the� clean�
WHFKQRORJ\�DFWLYLWLHV��PRGHOV�DQG�LQLWLDWLYHV�

●�Increase�international�cooperation�to�share�
experience� in� developing� and� implementing�
FOHDQ� WHFKQRORJ\� DFWLYLWLHV�� PRGHOV� DQG�
LQLWLDWLYHV�� DQG� FDOO� IRu� VXssRuW� IuRP� WKH�
LQWHuQDWLRQDO� FRPPXQLW\� LQ� LPsOHPHQWLQJ�
DQG� uHsOLFDWLQJ�FOHDQ�WHFKQRORJ\�PRGHOV�DQG�
LQLWLDWLYHV�

���&21&/86,21

7KH�WuHQG�RI�DGRsWLQJ�&OHDQWHFK�LQQRYDWLRQ�
DV� D� VXVWDLQDEOH� suDFWLFH� LQ� 9LHWQDPHVH�
enterprises� is� an� inevitable� and� growing�
trend� towards� enhancing� the� enterprises’�

FRPsHWLWLYHQHVV� E\� GHOLYHuLQJ� VWuRQJHu�
performance�at�lower�production�costs�while�
minimizing� adverse� environmental� impact�
as� well� as� enhancing� the� responsible� use�
RI� QDWXuDO� uHVRXuFHV� LQ� 9LHWQDP�� (IIHFWLYH�
Cleantech� innovation� practices� towards�
sustainable�development�can�be�analyzed�and�
utilized�for�industrial�production�and�business�
VHuYLFHV� LQ� YDuLRXV� VHFWRuV� DQG� RQ� GLIIHuHQW�
VFDOHV�� 1RQHWKHOHVV�� PDmRu� FRQVWuDLQWV� LQ�
terms� of� technologies,� ¿nancial� resources,�
DQG� KXPDQ� uHVRXuFHV� uHPDLQ� VHuLRXV�
REVWDFOHV� IRu� 9LHWQDPHVH� HQWHusuLVHV� LQ�
HPsOR\LQJ� WKHVH� VXVWDLQDEOH� suDFWLFHV��7KXV��
for� the� extensive� application� of� Cleantech�
LQQRYDWLRQ�WR�EH� VXFFHVVIXO�� LW� LV� FuXFLDO� WKDW�
Vietnamese�government�should�offer�¿nancial�
LQFHQWLYHV�DQG�suRYLGH�WHFKQLFDO�VXssRuW� DQG�
information� to� enterprises� that� run� or� make�
LQYHVWPHQWV� LQ� HQYLuRQPHQWDOO\�IuLHQGO\�
suRmHFWV��)XuWKHuPRuH��9LHWQDPHVH�HQWHusuLVHV�
should� acquire� a� profound� understanding�
RI� WKH� DGYDQWDJHV� RI� FOHDQHu� suRGXFWLRQ� DQG�
GLVsOD\� D� VWuRQJ� FRPPLWPHQW� IuRP� VHQLRu�
PDQDJHPHQW�q
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