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ʤʡʣ ʼˁˇ˅˂ʷˈʶˇʼ˂ˁ
Over the last several decades, a large body of
literature seeking ways to alter energy consumption
DQG SURGXFWLRQ DQG WR LPSURYH HQHUJ\ H൶FLHQF\
and conservation approaches, has been developed.
Research has been undertaken in nearly all sectors
where energy is utilized, namely, in industrial
facilities and manufacturing sectors (Abdelaziz
et al., 2011; Rohdin & Thollander, 2006; Tanaka,
2011, Hasan et al., 2019), in the household sector
(Chegut et al., 2016; Copiello, 2015; Thondhlana &
Kua, 2016), and in building services (Abu Baker et
al., 2015; Hou et al., 2016; Fossati et al., 2016; Tan
et al., 2016) just to name a few.

*HUDUGHQHWDO WKLVDULVHVEHFDXVHRI
HFRQRPLF IDLOXUHV LQ WKH HQHUJ\ H൶FLHQF\ PDUNHW
(Allcott & Greenstone, 2012; DeCanio, 1998;
Rohdin & Thollander, 2005; Sanstad & Howarth,
6WDGHOPDQQ 

7KLVHQHUJ\H൶FLHQF\JDSQHFHVVLWDWHVH[DPLQDWLRQ
and assessment for accurate decision-making and
the design of conducive energy policy interventions
LQ WKH HQHUJ\ H൶FLHQF\ GRPDLQ 7KHUHIRUH WKLV
article examines the origin and causes of the energy
H൶FLHQF\JDS7KHDUWLFOHUHYLHZVWKHOLWHUDWXUHWR
LGHQWLI\ ¿YH HQHUJ\ H൶FLHQF\ PDUNHW IDLOXUHV L 
asymmetric information, (ii) split incentives and the
principal-agent problem, (iii) externalities, (iv) poor
UHJXODWRU\SROLFLHVDQG Y EHKDYLRXUDOµDQRPDOLHV¶
ZKLFKFRQWULEXWHWRWKHHQHUJ\H൶FLHQF\JDS7KLV
Research has focused on countries from article thus contributes to the ongoing debate on
“developed” to developing, including Sweden, HQHUJ\ H൶FLHQF\ PDUNHW IDLOXUHV ,W SURYLGHV D
Vietnam, Indonesia, Brazil, the United States, concise review to policymakers and other interested
China, Bangladesh, and others. This research is in an stakeholders an understanding of the complexity
DUUD\RI¿HOGVUDQJLQJIURPWHFKQRORJLFDODVSHFWV EHKLQGWKHµHQHUJ\H൶FLHQF\JDS¶
of energy production (Xu et al., 2016) to policybased studies (Bird & Hernandez, 2012; Geller et
al., 2006; Schleich, 2009; Viholainen et al., 2016), ʥʡʣ ʸˁʸ˅ʺˌʸʹʹʼʶʼʸˁʶˌ
behavioural attitudes and consumer responses to
ˀʴ˅ʾʸˇʹʴʼʿˈ˅ʸˆ
HQHUJ\ H൶FLHQF\ SROLFLHV 0D HW DO  /RSHV
HWDO:LMD\D 7H]XND DQGHFRQRPLF
DVSHFWV RI HQHUJ\ H൶FLHQF\ &DQWRUH HW DO  7KH ULFK OLWHUDWXUH RQ HQHUJ\ H൶FLHQF\ GHSLFWV
/LQDUHV  /DEDQGHLUD  *LOOLQJKDP HW DO numerous barriers that are hindering energy
H൶FLHQF\PHDVXUHV0DUNHWIDLOXUHVFDQEHGH¿QHG
-D൵HHWDO 
DV DQ\ ÀDZ WKDW FDXVHV DQ HFRQRP\ WR GHOLYHU DQ
(QHUJ\H൶FLHQF\KDVJDWKHUHGLQWHUQDWLRQDOLQWHUHVW RXWFRPH RWKHU WKDQ WKH H൶FLHQF\ PD[LPL]LQJ
DVLWFDQPLWLJDWHWKHH൵HFWVRIFOLPDWHFKDQJHDQG level, leading to a social welfare loss (Gruber,
meet international obligations, to increase resilience  SS   7KHVH DUH FDXVHG E\ YLRODWLRQV RI
against energy security issues, to improve industrial the assumptions made in neoclassical economic
competitiveness and reduce production costs, theory, which include asymmetric information, split
and to reduce air pollution and improve human incentives, negative externalities, and distortional
KHDOWK DPRQJ RWKHU EHQH¿WV DW ERWK PLFUR DQG UHJXODWRU\SROLFLHV %URZQ-D൵H 6WDYLQV
macroeconomic level (IEA, 2010).
 6WDGHOPDQQ   1HRFODVVLFDO HFRQRPLF
theory also assumes that consumers are rational
Despite considerable research in the area of energy
individuals with stable preferences. However, the
H൶FLHQF\LWLVQRWHGWKDWFRQVXPHUVDQGEXVLQHVVHV
QRYHODUHDRIµEHKDYLRXUDOHFRQRPLFV¶UHVHDUFKKDV
GRQRWDOZD\VDGRSWFRVWH൵HFWLYHHQHUJ\H൶FLHQF\
LGHQWL¿HG LQFRQVLVWHQFLHV LQ FRQVXPHU EHKDYLRXU
measures and technologies to the degree that is
that deviate from the utility–maximization model,
FRQVLGHUHG MXVWL¿HG RQ D ¿QDQFLDO EDVLV *HUDUGHQ
forcing consumers to make some irrational decisions
et al., 2015). This gap between consumer demand
/RSHVHWDO 7KHVHEHKDYLRXUDOµDQRPDOLHV¶
DQG WKH H[LVWLQJ ¿QDQFLDO UDWLRQDOH H[HPSOL¿HV
can also be regarded as a type of market failure. The
WKH H[LVWHQFH RI DQ µHQHUJ\ H൶FLHQF\ JDS¶ ² WKH
OLWHUDWXUHDOVRGLVFXVVHVµPDUNHWEDUULHUV¶ZKLFKDUH
GL൵HUHQFH EHWZHHQ DFWXDO XVH DQG RSWLPDO XVH RI
GH¿QHG DV DQ\ LPSHGLPHQWV WKDW VORZ WKH UDWH RI
HQHUJ\ +LUVW  %URZQ  -D൵H  6WDYLQV
3

GL൵XVLRQDQGDGRSWLRQRIHQHUJ\H൶FLHQF\PHDVXUHV
DQG WHFKQRORJLHV GHVSLWH WKHLU FRVWH൵HFWLYHQHVV
%URZQ  -D൵H  6WDYLQV   +RZHYHU
µPDUNHW EDUULHUV¶ DUH OLNHO\ WR EH GHULYDWLYHV RU
µVLGHH൵HFWV¶ RI PDUNHW IDLOXUHV DV PRVW RULJLQDWH
IURPWKHP0DUNHWIDLOXUHVDUHGLVFXVVHGLQWKHVXE
sections below.

ʥʡʤʡ ˀ˔˥˞˘˧˙˔˜˟˨˥˘ʤϛʴ˦ˬˠˠ˘˧˥˜˖
information

lack of access to energy information on consumer
products can lead to under-investment in energy
H൶FLHQF\ :DUGHWDO$OOFRWW'DYLV 
0HWFDOI+RXGH1HZHOO 6LLNDPlNL
&DWWDQHR WKLVLPSOLHVWKDWFRQVXPHUV
require complete information in order for them to
GHFLGHRQLQYHVWLQJLQHQHUJ\H൶FLHQF\7KLVIDLOXUH
RIWUDQVSDUHQF\PDNHVFRQVXPHUVZRUVHR൵EHFDXVH
it causes them to bear higher energy bills and lose
WUXVWLQHQHUJ\H൶FLHQF\HQGHDYRXUV

6XERSWLPDOLQYHVWPHQWLQHQHUJ\H൶FLHQF\RFFXUV
due to asymmetric or incomplete information or if
obtaining information is too costly (Brown, 2001;
6DQVWDG +RZDUWK 6LQFHHQHUJ\LVFRQVXPHG
LQ WHUPV RI WKH VHUYLFHV LW R൵HUV DQG LQIRUPDWLRQ
about energy consumption is not readily available
WR FRQVXPHUV LW LV GL൶FXOW IRU WKHP WR REWDLQ DQ
estimation of their consumption and associated cost,
WKLVOHDGVWRHQHUJ\H൶FLHQF\JHWWLQJOLWWOHSULRULW\
over investment or purchasing decisions (DeCanio,
7ULDQQLHWDO7KROODQGHUHWDO 
Asymmetric information also leads to uncertainties
DQG LQFUHDVHV WKH OHYHO RI ¿QDQFLDO ULVN EHWZHHQ
stakeholders of any given transaction (Schleich &
Gruber, 2008). For instance, a borrower seeking
capital to make a high investment in an energy
H൶FLHQF\ SURMHFW FDQ ¿QG KLV DSSOLFDWLRQ UHMHFWHG
LIWKHOHQGHULVQRWDULVNWDNHU)RUVRPHH൶FLHQF\
technologies, in the industrial sector, in particular,
the investment cost is high, this creates liquidity
FRQVWUDLQWV DQG OHDGV WR GL൶FXOWLHV LQ VHFXULQJ
¿QDQFHVIRUHQHUJ\H൶FLHQF\SURMHFWV

A special form of asymmetric information that
arises when one party involved in a transaction has a
greater level of information than the other one is the
DGYHUVHVHOHFWLRQ $NHUORI 6XSSRVHDEX\HU
LVORRNLQJIRUDQHQHUJ\H൶FLHQWKRXVH*LYHQWKDW
the seller has more information than the buyer, he
FDQÀDXQWWKHPHULWVRIDSSOLDQFHVRUZHDWKHUL]DWLRQ
LQ WKH KRXVH PDNLQJ WKH EX\HU ZRUVH R൵ LI WKH
KRXVH LV QRW DV HQHUJ\ H൶FLHQW DV GHVLUHG E\ WKH
EX\HU$VWXG\E\+\ODQGHWDO  VKRZVWKDW
in Ireland, property buyers and tenants are willing
WR SD\ PRUH IRU HQHUJ\H൶FLHQW SURSHUWLHV WKLV
provides an incentive for realtors to increase the
VHOOLQJ SULFH RU UHQW RI VXFK PRUH HQHUJ\H൶FLHQW
properties. Empirical evidence of adverse selection
KDV DOVR EHHQ IRXQG E\ 4LX HW DO   ZKHUH
households having low energy consumption during
peak hours voluntarily enroll for Time-of-Use
pricing programs, this implies that utility companies
might undergo a net loss in revenues, which will be
passed onto consumers and subsequently undermine
the progress for the whole program.

There is evidence of asymmetrical information
KLQGHULQJ GHYHORSPHQW LQ HQHUJ\ H൶FLHQF\ 0D
HW DO   VKRZHG WKDW FLWL]HQV RI &KRQJTLQJ
China are willing to save energy provided that their
level of comfort is not compromised and that their
level of information and guidance on the subject is
OLPLWHG0H\HUV  UHYHDOHGWKDWLQDVLWXDWLRQ
where tenants lack information, and it becomes
GL൶FXOWIRUODQGORUGVWRFDSLWDOL]HHQHUJ\H൶FLHQF\
investment into higher rents, landlords underinvest
LQHQHUJ\H൶FLHQF\LQWKHKRXVLQJUHQWDOPDUNHWLQ
WKH 86 %URZQ   XVHG WKH H[DPSOH RI FDVHV
in which vehicles may have the same level of
HQHUJ\H൶FLHQF\KRZHYHUWKHFRQVXPHULVXQDEOH
WR LGHQWLI\ ZKLFK LV PRUH HQHUJ\H൶FLHQW 7KHUH
is also empirical evidence which shows that the

To overcome asymmetrical information problems,
the simplest solution is to provide adequate
information to consumers for them to make
informed decisions concerning the purchase of
HQHUJ\H൶FLHQW JRRGV RU FRQVXPSWLRQ RI HQHUJ\
The provision of information is expected to induce
consumers to make more rational decisions and
UHGXFHWUDQVDFWLRQFRVWV 6DQVWDG +RZDUWK 
this can be done in many ways, namely through
product labelling, feedback programs, or energy
audits. Though there seems to be a consensus that
all these policies are adequate, it is still debated how
H൶FLHQWWKHVHPHDVXUHVDUHLQDOWHULQJFRQVXPHUV¶
energy consumption patterns or the adoption of
HQHUJ\ H൶FLHQF\ SURGXFWV 7KHUH LV HYLGHQFH WKDW
FRQVXPHUV WHQG WR FRQVLGHU DSSOLDQFHV¶ ODEHOOLQJ
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when making purchasing decisions, though the anticipated energy consumption. In response to
LQÀXHQFHRIWKHHQHUJ\H൶FLHQF\IDFWRULVQRWFOHDU HFRQRPLF LQFHQWLYHV VXFK DV D VXEVLG\ ¿UPV DUH
yet (Cattaneo, 2019).
willing to participate in energy audits. The adoption
RIHQHUJ\H൶FLHQF\PHDVXUHVLVGHSHQGHQWRQVHYHUDO
1HZHOO 6LLNDPlNL  IRXQGWKDWLQIRUPDWLRQ
IDFWRUV FRVW LPSOLFDWLRQV EHLQJ WKH ¿UVW )OHLWHU HW
on the physical energy consumption of an appliance
al. (2012) showed that the German energy audit
JXLGH SXUFKDVLQJ GHFLVLRQV HYHQ WKRXJK ¿QDQFLDO
SURJUDPKDVEHHQYHU\H൵HFWLYHLQUHGXFLQJFDUERQ
information remains a higher priority. Ward et
dioxide (CO2) emissions. Studies also show that
al. (2011) showed that consumers are willing to
HQHUJ\ H൶FLHQF\ PHDVXUHV LQ VPDOO DQG PHGLXP
SD\ KLJKHU SULFHV IRU (1(5*< 67$5 SURGXFWV
sized companies also required low investment costs
but willingness to pay decreases with age and
PDNLQJ WKHP PRUH FRVWH൵HFWLYH WKDQ EXVLQHVV DV
LV GL൵HUHQW EHWZHHQ JHQGHUV 0XUUD\ DQG 0LOOV
usual (Fleiter et al. 2012).
(2011) found that willingness to pay for products
LV DOVR GL൵HUHQW EDVHG RQ VRFLRHFRQRPLF VWDWXV ,QWKHFDVHRIWKH8QLWHG6WDWHV$QGHUVRQ 1HZHOO
and ethnicity. Countries like the United Kingdom,
  VKRZHG WKDW HQHUJ\ DXGLWV KDYH OHG WR WKH
the United States, and Ireland have moved a step DGRSWLRQRIRYHURIHQHUJ\H൶FLHQF\PHDVXUHV
forward by establishing appropriate indices that proposed by the auditor in manufacturing plants.
VKRZWKHHQHUJ\H൶FLHQF\DWWULEXWHVRIDSURSHUW\ The adoption of these measures was also greatly
However, Carroll et al. (2016) found that the index LQÀXHQFHG E\ ORZ LPSOHPHQWDWLRQ FRVWV VKRUW
is under-utilized by potential renters in Ireland.
payback period, and economic incentives (Anderson
 1HZHOO   $ SULRU VWXG\ E\ +DUULV HW DO
Other studies have discussed the importance
(2000) made similar observations that Australian
of feedback on energy consumption to inform
¿UPVDUHOLNHO\WRSDUWLFLSDWHLQHQHUJ\DXGLWVEXW
consumers better, but results have been mixed
WKDW WKHUH DUH KXUGOHV PRVWO\ ¿QDQFLDO ZKHQ LW
)LVFKHU6FKOHLFKHWDO$OOFRWW
FRPHV WR LQYHVWPHQW7KROODQGHU HW DO   DQG
$\UHV HW DO   ,Q /LQ] $XVWULD 6FKOHLFK HW
more recently, Kalantzis & Revoltella (2019), found
DO   VKRZHG WKDW IHHGEDFN RQ HOHFWULFLW\
similar results in the cases of Sweden and Europe,
consumption had increased electricity savings by
respectively.
DQGFRVWVDYLQJVRIVRPH 86' DQQXDOO\
Ayres et al. (2012) showed that feedback reports
to customers have led to a reduction of energy ʥʡʥʡ ˀ˔˥˞˘˧˙˔˜˟˨˥˘ʥϛˆˣ˟˜˧
incentives and the PA problem
FRQVXPSWLRQ E\  LQ 6DFUDPHQWR &DOLIRUQLD
DQG  LQ 3XJHW 6RXQG :DVKLQJWRQ 7KH\ DOVR Split incentives are regarded as a market failure and
demonstrated that this decrease is sustained over originate from the Agency Theory, and a situation
months (12 months in Sacramento and seven months FRPPRQO\ UHIHUUHG WR DV WKH SULQFLSDODJHQW 3$ 
LQ3XJHW6RXQG +RZHYHU$OOFRWW 5RGJHUV   problem (Eisenhardt, 1989; Hirst and Brown, 1990;
showed that while feedback reports spur energy *LOOLQJKDP  3DOPHU   7KH 3$ SUREOHP LV
conservation in the short-term, over time, customers driven by incomplete and asymmetric information,
get accustomed to receiving reports and eventually as discussed above. Due to information asymmetry
H൵RUWVWRGHFUHDVHHQHUJ\FRQVXPSWLRQGHFD\WKLV EHWZHHQ D µSULQFLSDO¶ DQG DQ µDJHQW¶ WKH SULQFLSDO
is not to say that the strategy of providing feedback has to bear the cost of an investment they did not
forms to consumers is not working, but rather that a PDNHDOORZLQJWKHDJHQWWRWUDGHHQHUJ\H൶FLHQF\
better formulation of this strategy is needed for it to to reduced capital costs.1 A classic example of the
SURYLGHORQJWHUPSRVLWLYHH൵HFWV2QDVKRUWWHUP 3$ SUREOHP LV WKH ODQGORUG DQG WHQDQW H[DPSOH
basis, this strategy seems to be providing positive where a landlord seeks to minimize capital costs in
results.
In the industrial and small to medium business
sectors, some countries have implemented energy
audit services, which act as decision-making support
IRU¿UPVWRPDNHPRUHDFFXUDWHGHFLVLRQVRQWKHLU

1
To note that the PA problem is different from the
free rider problem. In a free rider problem, the individual
PDNLQJWKHLQYHVWPHQWHQMR\WKHEHQHÀWVFRPSDUHGWRWKH
PA problem who do not.
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the house put to rent, and subsequently underinvests
LQ HQHUJ\ H൶FLHQF\ $V LW XVXDOO\ LV GL൶FXOW IRU
tenants to have this information, they have to bear
the energy costs in their monthly energy bill for an
investment they did not make (Case II in Fig. 2).
Hence, the Agency Theory posits that the divergence
in the objective of the landlord (whose objective
is to minimize cost) and that of the tenant (whose
objective is to minimize energy consumption and
associated costs), as well as the fact that the tenant
cannot verify or follow the actions of the landlord,
FRQVWLWXWHVD3$SUREOHP
This situation produces three possible relationships
between the principal and the agent, as given in
)LJ  ZKHUH &DVHV ,,,9 UHSUHVHQWV VXFK D 3$

problem. For an owner (see Case I), the principal
and the agent are the same individual and therefore
FKRRVHVHQHUJ\H൶FLHQF\DQGSD\VIRUHQHUJ\ELOOV
HOLPLQDWLQJDOONLQGVRIPDUNHWIDLOXUHV ,($ 
Case III is a situation in which the landlord does not
pay the energy bill, and the onus of paying the energy
bill lies on the tenant. In this situation, the tenant has
no incentive to reduce energy consumption (usage
SUREOHP RUWRLQYHVWLQHQHUJ\H൶FLHQF\&DVH,9
depicts a condition where the marginal cost of the
individual renting the place is zero, this posits a
µPRUDOKD]DUG¶SUREOHPZKHUHWKHHQHUJ\ELOORIWKH
tenant is passed on to the landlord, and the renter
has no incentives to reduce energy consumption, as
the landlord pays for their energy bills.

The individual owns the place
Individual pays for

&DVH,1R3$SUREOHP 3ULQFLSDO

energy costs

and Agent same entity)

The individual does
not pay energy
costs

&DVH,,,%RWKH൶FLHQF\DQGXVDJH
problem

Individual rents the place
&DVH,,(൶FLHQF\SUREOHP $JHQW
chooses technology and principal
pays for energy costs)
&DVH,9µ0RUDO+D]DUG¶SUREOHP
(Energy costs are passed to the
agent tied in an agreement)

Table 1 – Possible relationships between principal and agent (‘landlord-tenant’ example) (Adapted
from IEA, 2007)
Studies have provided empirical evidence of the
SUREOHPDQGPDJQLWXGHRIVSOLWLQFHQWLYHV/HYLQVRQ
 1LHPDQQ   VKRZHG WKDW WHQDQWV XVH PRUH
heating and turn down the thermostats less when
they are away from their homes. Therefore they
recommended energy costs to be included in rents
DVODQGORUGOHGHQHUJ\H൶FLHQF\PHDVXUHV\LHOGLQJ
JUHDWHUH൶FLHQF\LQKRXVLQJXQLWV*LOOLQJKDPHWDO
(2012) found that when landlords pay energy bills
in California, tenants do not adjust their temperature
accordingly, resulting in a higher energy use per
unit area (energy intensity) in their homes. Similar
¿QGLQJV ZHUH SUHYLRXVO\ PDGH E\ 0DUXHMROV 
<RXQJ  LQODQGORUGHQHUJ\LQFOXGHG&DQDGLDQ
multi-family dwellings, where the latter set
WHPSHUDWXUHVVLJQL¿FDQWO\KLJKHUDQGGRQRWDGMXVW
temperature settings when the house is unoccupied,
FRQ¿UPLQJ WKH VSOLW LQFHQWLYH SUREOHP 0HOYLQ
  FRQ¿UPHG WKH VSOLW LQFHQWLYHV SUREOHP DQG
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IRXQGWKDWWHQDQWVXVHPRUHQDWXUDOJDV
PRUHHOHFWULFLW\PRUHSURSDQH/3DQG
more fuel oil when landlords pay the energy bill.
Some authors (Bird & Hernandez, 2012; Charlier,
2015) have suggested solutions to the split incentive
problem. These include enforcing public policies,
VXFKDVDZHOOGH¿QHGFRQWUDFWEHWZHHQODQGORUGDQG
tenant, concierge services, and regulations between
WKH µSULQFLSDO¶ DQG WKH µDJHQW¶ 7KH RYHUDUFKLQJ
solution in this context is the implementation of green
EXLOGLQJ FRGHV DQG FRQ¿UPDWLRQ WKDW DOO KRXVLQJ
XQLWV FRQIRUP WR VRPH IRUP RI HQHUJ\ H൶FLHQF\
PHDVXUH/HDGHUVKLSLQ(QHUJ\DQG(QYLURQPHQWDO
'HVLJQ /(('  LV D W\SH RI EXLOGLQJ FRGH
implemented in the U.S. housing market to curb the
magnitude of the split incentive problem. The issue,
however, is that green building codes apply only
to new buildings and exclude existing ones (Bird
& Hernandez, 2012). Concierge service is another

welcomed initiative where policymakers provide an
“all-in” transformation of homes. Examples include
WKH*UHHQ/RQGRQ&RQFLHUJH6HUYLFHDQGWKH%ULWLVK
&ROXPELD *UHHQ /DQGORUGV SURMHFW &RQFLHUJH
service models include weatherization upgrades in
homes and other services, such as the provision of
soft loans, grants, education, and other degrees of
oversight (Bird & Hernandez, 2012). The problem
with these solutions is that they require political
VXSSRUW DV ZHOO DV VLJQL¿FDQW ¿QDQFLDO UHVRXUFHV
which are both challenging to secure (Bird &
Hernandez, 2012).

ʥʡʦʡ ˀ˔˥˞˘˧˙˔˜˟˨˥˘ʦϛʸ˫˧˘˥ˡ˔˟˜˧˜˘˦
What happens when the price of a good or service
does not capture the total cost of production?
3URGXFWLRQDQGFRQVXPSWLRQRIJRRGVDQGVHUYLFHV
D൵HFW SHRSOH WKDW DUH QRW SDUW RI D WUDQVDFWLRQ
DQG ZKHQ WKHVH H൵HFWV DUH ODUJH HQRXJK WKH\
can be problematic, this is what economists call
µH[WHUQDOLWLHV¶ ([WHUQDOLWLHV FDQ EH ERWK SRVLWLYH
and negative.
An externality is a consequence of an activity
WKDW D൵HFWV RWKHU SDUWLHV ZLWKRXW EHLQJ UHÀHFWHG
LQ PDUNHW SULFHV 7KH XVH RI DQ HQHUJ\LQH൶FLHQW
technology (termed as a black technology) can thus
be considered as a negative externality due to the
pollution it produces from the consumption of a
relatively large amount of energy when low energy
technology is an option. In this respect, a green
technology that produces lesser pollution levels can
be considered a positive externality. Energy markets
do not address externalities and thus lead to market
failure. The use of a vehicle powered by gasoline,
therefore, produces a negative externality from the
SROOXWLRQ LW SURGXFHV ZKLFK LV QRW UHÀHFWHG LQ WKH
selling price of the gasoline or vehicle (consumers
JHW D SULYDWH EHQH¿W  7KH PRQHWDU\ H൵HFWV RI WKH
pollution are borne by society as a whole, who has
not demanded to incur these costs (society incurs a
social cost). A zero-emission vehicle, on the other
hand, produces a positive externality.
Government intervention can correct negative
H[WHUQDOLWLHV E\ R൵HULQJ ¿QDQFLDO LQFHQWLYHV OLNH
tax credits, rebates, tax deductions, or grants and
ORDQVIRUHQHUJ\H൶FLHQF\SURJUDPVRUWKHSXUFKDVH
RI HQHUJ\ H൶FLHQF\ HTXLSPHQW $Q DGGLWLRQDO
¿QDQFLDO LQFHQWLYH LV WKH OHY\LQJ RI DQ HQHUJ\ WD[

RQDQHQHUJ\LQH൶FLHQWWHFKQRORJ\7KHLGHDLVWR
invest in green technology less costly than one in
black technology. Financial incentives, in many
cases, have been considered adequate, as they are
transparent and promote behavioral change among
consumers (Cattaneo, 2019). However, taxes or
credits have also been criticized for two reasons.
Firstly, the impact of an energy tax is limited if the
price elasticity of energy demand is small; this is
the current situation, according to a meta-analysis
E\/DEDQGHLUDHWDO  $VSULFHHODVWLFLWLHVRID
variety of energy sources are inelastic, consumers are
less responsive to price changes and taxes imposed
to decrease the use of these energy sources, and the
energy services these sources provide become less
H൵HFWLYH 6HFRQGO\ ¿QDQFLDO SROLF\ LQVWUXPHQWV
DUH DVVRFLDWHG ZLWK D UHERXQG H൵HFW 7KLV LV D
SKHQRPHQRQ WKDW LQFUHDVHV HQHUJ\ H൶FLHQF\ EXW
energy savings are less than expected (Gillingham
et al., 2016). In the example of Gillingham et al.
 ³%X\DIXHOH൶FLHQWFDUGULYHPRUH´7KH
fact that the car consumes less fuel per mile travelled
means that one can drive more, ending up using the
VDPH DPRXQW RU PRUH RI IXHO (QHUJ\ H൶FLHQF\
programs have often been criticized because of the
UHERXQGH൵HFWZKHQWKHVHSURJUDPVµEDFN¿UH¶DQG
result in higher energy use.
7KHUH DUH IRXU ZD\V LQ ZKLFK WKH UHERXQG H൵HFW
PDQLIHVWV LWVHOI LQ HQHUJ\ H൶FLHQF\ ZKLFK DUH
summarized in Table 1. Some studies have detected
WKHSUHVHQFHRIVRPHIRUPRIDUHERXQGH൵HFW'DYLV
HW DO   GHWHFWHG UHERXQG H൵HFWV LQ 0H[LFR¶V
Cash for Coolers &&  SURJUDP WR VXEVWLWXWH DLU
conditioners and refrigerators against a payment
incentive given by the government.
'DYLV HW DO   IRXQG WKDW WKHUH LV QR YLVLEOH
decrease in energy use when consumers change their
UHIULJHUDWRUVIRUDPRUHHQHUJ\H൶FLHQWRQHDJDLQVW
a payment they receive from the government. In
the case of households which have replaced their
air conditioners, they found that these households
have increased their consumption of energy, rather
than reduce their energy use, as initially expected.
7KH UHERXQG H൵HFW LQ WKLV FDVH KDV FDXVHG D QHW
reduction of CO2DWDWRQDQGZDVGHHPHGWRR
H[SHQVLYH 'DYLV HW DO   ,Q RWKHU VHWWLQJV
WKHUHERXQGH൵HFWZDVDOVRGHWHFWHG$OEHULQLHWDO
(2016), where incentive takers replaced their heat
7

pump with that of a higher size one when providing
a tax credit, leading to a net increase in usage of
energy.

their results are indicative rather than accurate
and consistent. Hence, internalizing externalities
come up with another set of issues which have to
be carefully addressed during policymaking. These
7KHUHERXQGH൵HFW¿JXUHGLQWKHVFLHQWL¿FOLWHUDWXUH
issues, however, should not be a distraction in
for long, but there is still some research needed to
SURJUHVVWRZDUGVPRUHHQHUJ\H൶FLHQF\EXWUDWKHUD
XQGHUVWDQG WKH UHERXQG H൵HFW IXOO\ 6RUUHOO HW DO
VRXUFHRIPRUHVLJQL¿FDQWDFWLRQIRUWKHVXVWDLQDEOH
(2009) have tried to provide some empirical estimates
GHYHORSPHQWRIWKHZRUOG *LOLQJKDPHWDO 
RI WKH UHERXQG H൵HFW EXW DV WKH\ DFNQRZOHGJHG

7\SHVRIDUHERXQGH൵HFW

'HVFULSWLRQ
µ'LUHFW¶ UHERXQG H൵HFW RFFXUV ZKHQ DQ LQFUHDVH LQ WKH SULFH RI DQ

µ'LUHFW¶UHERXQGH൵HFW

energy service leads to an increase in the demand of the said energy
service when the contrary should normally be happening.
µ,QGLUHFW¶UHERXQGH൵HFWRFFXUVZKHQWKHPRQH\VDYHGIURPDQH൶-

µ,QGLUHFW¶UHERXQGH൵HFW

cient energy service is used to purchase another energy service that is
energy-intensive in its manufacture or use.
(ৼHFW2QHW\SHRIPDFURHFRQRPLFH൵HFWFDQRFFXUZKHQHQHUJ\
H൶FLHQF\GHYHORSPHQWLQFUHDVHVLQRQHVHFWRUFDXVHRSSRUWXQLWLHVLQ
another sector, which consumes more energy.

µ0DFURHFRQRPLF¶H൵HFWV
(ৼHFW$QRWKHUZD\LIHQHUJ\H൶FLHQF\OHDGVWRDGURSLQDIXHO
economy like the United States, then global oil prices may drop too,
and people globally might be encouraged to drive more.
7DEOH7\SHVRIUHERXQGHৼHFW $GDSWHGIURP*LOOLQJKDPHWDO

ʥʡʧʡ ˀ˔˥˞˘˧˙˔˜˟˨˥˘ʧϛ˃ˢˢ˥
regulatory policies
Another market failure often cited within the
OLWHUDWXUHZKLFKLVVORZLQJGRZQHQHUJ\H൶FLHQF\
measures is distortionary regulatory policies
(Brown, 2001). Any investment is motivated based
on social and economic goals, and with abovediscussed market failures, a certain degree of risk
management. Comprehensive energy policies are
HVVHQWLDO WR NHHS DQ\ JURZWK LQ HQHUJ\ H൶FLHQF\
going. An absence of a proper regulatory system
can impede such development. Berg (2015)
LGHQWL¿HV WHQ FULWLFDO IXQFWLRQV RI UHJXODWRUV ZKR
are responsible for creating a survival climate for
HQHUJ\ H൶FLHQF\ SROLF\ SURJUDPV ZKLFK FDQ EH
EURDGO\ FODVVL¿HG LQWR DGPLQLVWUDWLYH IXQFWLRQV
organizational tasks, and policy and decision8

making tasks. Among, a policy-making task of a
regulator is to design policies favouring investment
LQHQHUJ\H൶FLHQF\EXWWKHOLWHUDWXUHVXJJHVWVVRPH
SROLFLHV ZKLFK GR QRW IDYRXU WKH VDPH 3UHYLRXV
researchers (Gillingham et al., 2009; Golove & Eto,
1996) point out the structure of energy pricing might
SURPRWHXQGHULQYHVWLQHQHUJ\H൶FLHQF\UDWKHUWKDQ
optimal investment. As electricity prices are mostly
¿[HGEDVHGRQDYHUDJHFRVWV UHJXODWHGSULFH UDWKHU
than marginal costs (market price), and as average
costs are below marginal costs, underinvestment
LQ HQHUJ\ H൶FLHQF\ LV PRUH OLNHO\ 7R FRUUHFW IRU
WKLVPLVSULFLQJLQHQHUJ\WDUL൵VSROLF\PDNHUVFDPH
up with Time-Of-Use (TOU) and real-time pricing
573  VFKHPHV ZKHUH FRQVXPHUV FDQ DGMXVW WKHLU
energy consumption based on time of use. However,
there are few empirical studies that prove that these
VFKHPHVIDYRUHQHUJ\H൶FLHQF\DQGFRQVHUYDWLRQ

3RRUUHJXODWRU\SROLFLHVDOVRUHÀHFWWKHLQDELOLW\RI
regulators to develop human resources. Studies have
often highlighted that there is a lack of capacity and
knowledge base to implement or monitor energy
H൶FLHQF\PDQDJHPHQWV\VWHPVLQLQGXVWULHV '2(
3DOP 7KROODQGHU5DJKRRHWDO
7LPLOVLQDHWDO7ULDQQLHWDO %URZQ
(2001) attributes the lack of education and training
of practitioners due to the public good nature of
HGXFDWLRQ 'HYLDWLQJ IURP WKH FODVVLF GH¿QLWLRQ
of the public good of non-excludability and nonrivalry, the question of who has the responsibility
WRHGXFDWHDQGIRUPHQHUJ\H൶FLHQF\H[SHUWVRIWHQ
VXUIDFHV6RPH¿UPVKHVLWDWHWRLQYHVWLQSURYLGLQJ
training and equip employees with new skills, and
there is no guarantee that employees will work
for the company till the time the company gets an
adequate return on the investment made on the
employee. There seem to be expectations that they
mostly overlook training and education on energy
H൶FLHQF\WRFRPHIURPUHJXODWRUV7KHTXHVWLRQRI
who is going to provide training remains unresolved.

ʥʡʨʡ ˀ˔˥˞˘˧˙˔˜˟˨˥˘ϛʵ˘˛˔˩˜ˢ˥˔˟
ϝ˔ˡˢˠ˔˟˜˘˦Ϟ˔ˡ˗˖ˢ˚ˡ˜˧˜˩˘
barriers
As mentioned above, the economic concept of
utility-maximization assumes that consumers
behave rationally; however, there are shreds of
evidence that consumers do not behave rationally
even though complete information is available
/RSHVHWDO )URPWKHOLWHUDWXUHIRXUPDUNHW
failures that arise because of individual preferences
DQG EHKDYLRU ZLWK UHJDUGV WR HQHUJ\ H൶FLHQF\
SURJUDPVRULQYHVWPHQWGHFLVLRQV²LQWKHHQHUJ\
H൶FLHQF\ MDUJRQ EHKDYLRUDO µDQRPDOLHV¶ ² FDQ
EH LGHQWL¿HG 7KHVH DUH D  WLPH GLVFRXQWLQJ E 
positive illusions, (c) egocentrism, and (d) irrational
EHKDYLRU /RSHV HW DO  6WDGHOPDQQ 
Bazerman, 2009; Cattaneo, 2019).

making processes will favor more the money we will
JHWLQWKHSUHVHQWRYHUWKHDGGHGEHQH¿WVZHPLJKW
get in the future. This, in behavioral economics, is
FDOOHGEHLQJSUHVHQWELDV7LPHGLVFRXQWLQJUHÀHFWV
the level of impatience that we have as an individual
and has been regarded as a cognitive barrier in
DGRSWLQJHQHUJ\H൶FLHQF\SUDFWLFHV
We tend to devalue future rewards for present gains.
,QWKHFRQWH[WRIHQHUJ\H൶FLHQF\VLQFHZHKDYHD
high hyperbolic discounting rate, we are expected
to be less willing to carry out energy-saving
investments because we have little consideration
RI WKH EHQH¿WV ZH PLJKW JHW IURP HQHUJ\ VDYLQJV
in the future. Fuerst & Singh (2018) show that in
Delhi (India), individuals who are more patient
and less present-bias are more likely to purchase
HQHUJ\H൶FLHQF\DSSOLDQFHV$PRQJRWKHU¿QGLQJV
%UDGIRUGHWDO  VKRZWKDWWKHPRUHSDWLHQWDQG
less present biased individuals are more likely to use
less air conditioning in the summer. It is not only as
individuals that we tend to discount the future but
also as an organization too. For example, Bazerman
(2009) cites the case of construction works in a
university where the organization has emphasized
the reduction of current costs over the long-term
costs of running the building, hence neglecting any
LQYHVWPHQWLQHQHUJ\H൶FLHQF\LIWKDWPHDQVKLJKHU
costs.

The reasons behind the attitude that we, as humans,
tend to discount the future because we are uncertain
what the prospects of future cost savings are, or what
are the risks associated with technical performance.
Thus, people who are reluctant to take risks (riskaverse people) are less likely to adopt energy
H൶FLHQF\ DSSOLDQFHV RU UHWUR¿W WKHLU KRXVHV RU
choose hybrid cars, as some studies have revealed,
as they are not sure what are the cost savings are and
whether these savings justify present investments
LQHQHUJ\H൶FLHQF\$V%D]HUPDQ  H[SODLQV
WKDW ZH WHQG WR µRYHU GLVFRXQW¶ WKH IXWXUH ZKHQ LW
comes to passing the costs to future generations, as
we ‘view them as vague groups of people living in a
ʥʡʨʡʤ ˇ˜ˠ˘˗˜˦˖ˢ˨ˡ˧˜ˡ˚
GLVWDQWWLPH¶3DVVLQJWKHFRVWVWRIXWXUHJHQHUDWLRQV
Research has shown that we tend to put more is considered as being a low-stakes gamble which
emphasis on a high discounting rate and tend to people prefer. This also explains why projects and
overweight short-term considerations. For example, policies on climate change mitigation are faced
ZH ZRXOG SUHIHU WR JHW  QRZ LQVWHDG RI with much debate because some people think that
DIWHUD\HDU²HYHQWKRXJKLIZHZDLWIRUD LWLVQRWZRUWKLWWRLQYHVWQRZIRUEHQH¿WVWKDWWKLV
year we will get more money. Still, human decision9

generation will never get. As Bazerman (2009) said
in his paper that, “overweighting the present can be
viewed not as a foolish but also immoral as it robs
the future generation of opportunities and resources”
²DVHYHUHFRQVHTXHQFHRIDKLJKWLPHGLVFRXQWLQJ
preference.

ʥʡʨʡʥ ˃ˢ˦˜˧˜˩˘˜˟˟˨˦˜ˢˡ˦
3HRSOH KDYLQJ µSRVLWLYH LOOXVLRQV¶ WHQG WR KDYH D
UHYHUVH H൵HFW ZKHQ LW FRPHV WR PDNLQJ GHFLVLRQV
HVSHFLDOO\LQWKHFRQWH[WRIHQHUJ\H൶FLHQF\'XULQJ
WKH RLO HPEDUJR ZKHQ RLO SULFHV KLW  D JDOORQ
mark, it would be logical for consumers to reduce
their automobile use. Still, people did not modify
their consumption and were struck by the embargo.
One reason that Bazerman (2009) advances for
this occurrence is that we tend to have positive
illusions about the future. Having positive illusions
KDYH EHQH¿WV VXFK DV LQ LPSURYLQJ VHOIHVWHHP
increasing commitment to action, coping diversity,
DQG SHUVLVWHQFH WR IDFH GL൵HUHQW WDVNV EXW KDYLQJ
positive illusions also reduces our quality to make
conducive decisions and have a role in preventing
us from acting on time (Bazerman, 2006). We tend
to believe that the future will be better, and the
problems that we face now will fade away soon.
Researchers have found that this collective mindset
RIRXUVIRUFHVXVWREHOLHYHWKDWWKHH൵HFWVRQFOLPDWH
FKDQJH ZLOO EH OHVV VLJQL¿FDQW WKDQ WKH VFLHQWL¿F
community perceives them to be. This compels us
to take little action when it comes to climate change
PLWLJDWLRQRUDGRSWLQJHQHUJ\H൶FLHQF\LQLWLDWLYHV
when, in a positive spirit, this way of thinking forces
XVWREHOLHYHWKDWZHZLOOEH¿QHLQWKHIXWXUHZKHUH
the contrary might happen as with this belief we
are not taking actions towards the safeguard of the
environment and towards limiting climate change.

ʥʡʨʡʦ ʸ˚ˢ˖˘ˡ˧˥˜˦ˠ
According to Bazerman (2006, 2009), egocentrism
is our tendency to make self-serving judgements
regarding allocations of blame and credit, a
SKHQRPHQRQ WKDW LQ WXUQ OHDGV WR GL൵HULQJ
assessments of what a fair solution to a problem
ZRXOG EH %D]HUPDQ H[HPSOL¿HV WKH HJRFHQWULVP
concept with the failure of the Kyoto Agreement.
7KH .\RWR 3URWRFRO ZKLFK ZDV HQIRUFHG LQ 
got mostly negative reviews because India and
10

&KLQDZKLFKZHUHWKHELJJHVWFDUERQHPLWWHUV 
of the total global carbon dioxide) were excluded
from the Kyoto Agreement under the principle of
µFRPPRQ EXW GL൵HUHQWLDWHG UHVSRQVLELOLWLHV¶ DQG
this was unacceptable by the United States which
HPLWWHGRIFDUERQGLR[LGHDWWKHWLPH)RUWKHQ
3UHVLGHQW *HRUJH : %XVK HQIRUFLQJ WKH .\RWR
3URWRFROPHDQWWKDWKHKDVWRODXQFKWKHQHFHVVDU\
mechanisms to decrease carbon emissions which
might undermine growth for the United States,
while the biggest polluters were exempted from
WKH$JUHHPHQW EXW WKH\ ZLOO DOVR JHW WKH EHQH¿WV
despite doing little to cater for their pollution
level. Eventually, as the egocentric behaviour of
the United States leads to nothing more than an
unfair solution, we have seen that the United States
withdrew too from the Agreement to join the two
other polluters. These three accounted for almost
RIFDUERQGLR[LGHHPLVVLRQVWKDWZHUHOHIWRXW
without regulations. The central tenet of reducing
carbon emissions was then on over hundreds of
FRXQWULHVZKLFKFRQWULEXWHGOHVVWKDQRIFDUERQ
GLR[LGHPRVWRIWKHPFRQWULEXWHGOHVVWKDQRI
carbon dioxide to the global total.
For social scientists, the United States is looking
DW LWV EHQH¿WV ¿UVW DQG WKHQ WR WKH EHQH¿WV WKDW D
particular policy or program can impart to others.
3V\FKRORJLVWV ZLOO IUDPH WKH IDLOXUH RI WKH .\RWR
3URWRFRO RQ WKH LVVXH RI HJRFHQWULVP (FRQRPLVWV
like Cattaneo (2019) will more likely frame this
TXHVWLRQ DV D µIUHHULGHU¶ SUREOHP )RU 3UHVLGHQW
%XVKWKH8QLWHG6WDWHVHQGRUVLQJWKH.\RWR3URWRFRO
and working towards achieving its goals meant that
&KLQD DQG ,QGLD ² ZKLFK KDYH QR REOLJDWLRQ WR
UHGXFHJUHHQKRXVHJDVHV²ZLOOWHQGWRµIUHHULGH¶
WKDWLVWKH\ZLOOUHDSWKHEHQH¿WVRIWKHUHGXFWLRQRI
FDUERQGLR[LGHZKLFKHQWLUHO\FRPHIURPWKHH൵RUWV
done by the United States and other countries with
targets, without any investment done by them.
The problem of egocentrism is exacerbated by
WKH ODFN RI FRQFOXVLYH VFLHQWL¿F DQG WHFKQRORJLFDO
information about a particular policy, and eventually
UHLQIRUFHVWKH3$SUREOHPEHWZHHQDODQGORUGDQGD
tenant, highlighted earlier. A landlord will not invest
LQHQHUJ\H൶FLHQWDSSOLDQFHVLQWKHKRXVHLIHQHUJ\
bills are paid by the tenants as he will not reap the
EHQH¿WV RI VXFK LQYHVWPHQW ² LW LV QRW LQ KLVKHU
VHOIVHUYLQJ LQWHUHVWV WR LQYHVW LQ HQHUJ\H൶FLHQW

DSSOLDQFHVDVKHVKHFDQXVHWKLVLQYHVWPHQWRQRWKHU
SURMHFWVZKHUHKHVKHJHWVDPRUHGLUHFWUHWXUQ7KLV
LVDQRWKHUEDUULHUWRWKHDGRSWLRQRIHQHUJ\H൶FLHQF\
in households.

ʥʡʨʡʧ ʼ˥˥˔˧˜ˢˡ˔˟˕˘˛˔˩˜ˢ˥
7KHLGHDRIUDWLRQDOEHKDYLRULVURRWHGLQGL൵HUHQW
areas of study, including economics and sociology.
Economics theories typically assume that individuals
are rational decision-makers, working to obtain
ZKDW LV PRVW EHQH¿FLDO WR WKHP ZLWK PLQLPXP
investment. For instance, the economic theory posits
that if the price of gasoline increases, the demand
for gasoline will decrease; this assumes that humans
are rational thinkers. However, when the price of
gasoline increases that does not necessarily mean
that people are going to reduce their consumption
RIJDVROLQH²LWPLJKWEHWKDWWKHSHUVRQKDVDKDELW
to drive his car and does not want to change or he
is simply happy to drive, despite any increase in oil
prices. These outlying events are not captured by
neoclassical economics and tend to compromise the
GHVLJQRIHQHUJ\SROLFLHVDVZHOODVLWVH൶FDF\RI
policies.

long-term in retrospect (Greene, 2011; Stadelmann,
  WKLV HYHQWXDOO\ OHDGV WR VRPH KRXVHKROGV
QRWLQYHVWLQJLQHQHUJ\H൶FLHQWDSSOLDQFHVDQGFDQ
have an overarching impact when it comes to other
sectors.
(b)

Rational inattention

The idea of rational inattention most probably stems
from the fact that we tend to rank the criteria which
we depend on to make a purchase. Additionally,
since energy is not visible, and the direct costs with
its usage are not always known to the consumer,
the energy consumption of an appliance is often
overlooked. Studies have shown that energy
requirements such as their electrical consumption and
DVVRFLDWHGHQHUJ\FRVWVRIDQDSSOLDQFHGRQRW¿JXUH
among the top criteria that we consider to make a
purchase which explains rational inattention. Allcott
(2011) found that vehicle buyers do not consider
fuel costs when buying a vehicle. It should also be
pointed out that neglecting energy consumption
of an appliance can be out of choice, or because
RI µERXQGHG UDWLRQDOLW\¶ GLVFXVVHG KHUHXQGHU 
5DWLRQDOLQDWWHQWLRQLQFUHDVHVWKHHQHUJ\H൶FLHQF\
gap, and the causes can be numerous such as buyers
0RUHUHFHQWUHVHDUFKRQWKLVWRSLFWHQGVWRFRQVLGHU not knowing the importance of considering energy
these behavioral irrationalities of people and how, costs of an appliance or their willingness to ignore
outside of rational economic thinking, people make energy consumption indicators and focus on other
NH\ GHFLVLRQV :LWK UHJDUGV WR HQHUJ\ H൶FLHQF\ decision criteria like brand, price of the appliance,
issues, there are three general considerations, etc.
including (a) reference dependence, (b) rational
inattention, and (c) bounded rationality (Cattaneo,
(c)
Bounded rationality
6WDGHOPDQQ WKHVHDUHGLVFXVVHGEHORZ
When we do not have all the information available to
us at the time to make a decision, we tend to depend
(a)
Reference dependence (or loss aversion)
on heuristics; that is, we tend to make decisions
7KH ¿HOGV RI FRJQLWLYH SV\FKRORJ\ DQG GHFLVLRQ based on the information we have in hand and
theory have well established the claim that face cognitive constraints and limitations in doing
consumers are more loss averse than gain averse, so. This concept is known as bounded rationality.
that is consumers tend to weigh losses more Since people do not have the full information on the
heavily than gains of equal magnitude and this has energy consumption of an appliance, they are bound
FRQWULEXWHG VLJQL¿FDQWO\ WRZDUGV LQFUHDVLQJ WKH to undervalue energy and make purchases based on
HQHUJ\ H൶FLHQF\ JDS *UHHQH  6WDGHOPDQQ the information they have, this also explains why
  ,Q WKH KRXVHKROG VHFWRU IRU H[DPSOH VLQFH HQHUJ\XVDJHRIDQDSSOLDQFHGRHVQRW¿JXUHDPRQJ
there are uncertainties in future energy costs between the top criteria of a purchase because, in the absence
DQH൶FLHQWDQGDQLQH൶FLHQWDSSOLDQFH GHSHQGLQJ of details on the energy consumption of an appliance,
on how the appliance is used or changes in energy ZH ZLOO GHSHQG RQ µVKRUWFXWV¶ WR PDNH D GHFLVLRQ
SULFHV HWF  WKHUH LV D SUREDELOLW\ WKDW DQ H൶FLHQW /DFHWHUD HW DO   DQG 7XUUHQWLQH  .XUDQL
DSSOLDQFH FDQ SURYH WR EH QRQSUR¿WDEOH LQ WKH   KDYH ERWK IRXQG HYLGHQFH WKDW LQGLYLGXDOV
11

resort to bounded rationality when deciding on
WKHFDUPDUNHW EXWWKH\GLGQRW¿QGHYLGHQFHWKDW
KHXULVWLFVIDYRUQRQHQHUJ\H൶FLHQWFDUV 
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To rectify market failures, government intervention
is required. Government work by passing policies.
And to pass policies, a comprehensive understanding
of the problem is mandatory. In this paper, a
WKRURXJKXQGHUVWDQGLQJRIWKHHQHUJ\H൶FLHQF\JDS
-- and market failures underpinning the persistence
of this gap -- is presented. Five market failures were
UHFRJQL]HGDVIROORZV D DV\PPHWULFLQIRUPDWLRQ
(b) split-incentives, (c) negative production
externalities, (d) distortionary regulatory policies,
DQG H EHKDYLRUDOµDQRPDOLHV¶,VVXHVRIH[WHUQDOLWLHV
can be solved by taxing companies that consume an
excessive amount of energy, but the government
KDV WR EH FDUHIXO QRW WR D൵HFW VRPH VHFWRUV DQG
GLVFRXUDJH LQYHVWPHQW GLVSURSRUWLRQDWHO\ 3URSHU
FODVVL¿FDWLRQRIHDFKVHFWRUKDVWREHGRQH²LQWR
small, medium, energy-intensive, and proper tax
rates establish for each. Similar, public policies,
as mentioned hitherto can solve the split-incentive
problem and issues with asymmetric information.
+RZHYHUIRUWKHEHKDYLRUDOµDQRPDOLHV¶REVHUYHG
more research has to be done to unveil and predict
ZD\VSHRSOHPDNHGHFLVLRQVVRDVHQHUJ\H൶FLHQF\
products can be better accepted in households. The
paper attempts to describe the problem and to brings
out the situation that there is no silver bullet to solve
the problem. Research is still underway to solve
WKHVHSUREOHPVDQGUHGXFHWKHHQHUJ\H൶FLHQF\JDS
This paper has provided several key insights into the
LVVXHVDVVRFLDWHGZLWKWKHHQHUJ\H൶FLHQF\JDS. The
onus for the solutions now lies with policymakers
and scientists to experiment and resolve them,
in the quest to maintain a livable world for future
generations.
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