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;. Introduction

! Energy Efficiency (EE) "as impact inL
! Fossil fuel consumption.
! GHG emissions.
! Security of supply.
! Competitiveness.

! HoOeverP many investments t"at appear profitableP are simply
not made. T"is is RnoOn as t"e Senergy efficiency paradoxS.
Several explanationsL
! Barriers as insufficient information.
! PrincipalTagent problems.
! Access to capital marRets.
! RisRs.
! Divergence betOeen private and social discount rates.
! Ot"er.

! Understanding better O"at drives EE decisions is importantW



8. T"e Industrial Assessment Centres Program (IAC)

! Department for Energy (US)P directed to Small and Medium 
Enterprises (SME) in t"e manufacturing sector.  (Since ;YGI).

! UndertaRen by staff and students from many Universities.
! ReZuirements to applyL

! Gross sales of US[ ;\\ million per annum or less.
! Energy costs of betOeen [;\\P\\\ and [8.C million per year.
! No more t"an C\\ employees.
! No inT"ouse tec"nical specialists capable of performing investment analysis.
! A location no more t"an ;C\ miles from t"e campus of t"e participating centre t"at 

performs t"e assessment.

! To date \A^;C^8\;\ more t"an ;AP\\\ assessments and more 
t"at ;\IP\\\ recommendations.

! T"e IAC database lacRs information on t"e lifetime of eac" 
recommendation.
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@. Previous studiesL
! Tonn and Martín (8\\\)L Corporate decisionTmaRing model.

`uestionnaires sent to firms. Best opportunities come firstW
! Anderson and NeOell (8\\A)L Logit models. Firms more sensitive

to s"orter paybacR periods and loOer investment cost t"an to
greater annual energy savings. Consistent Oit" EE paradoxW

! Mut"ulingam et al (8\\Y) test four "ypot"esesL (a) t"e s"ortT
sig"tedness of firms t"at fail to adopt certain EE measures in
spite of t"eir "ig" rate of returnb (b) t"e idea t"at firms give more
importance to t"e cost of investment t"an to t"e potential
savingsb (c) t"e possible influence of t"e order in O"ic"
assessment recommendations are madeP and (d) t"e impact of
t"e number of recommendations.
Hypot"esis (a)P (b) and (c) "oldW Consistent Oit" EE paradoxW
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A. T"e Basic idea

F

! T"e present paper looRs to t"is in greater detail by estimating
various decisionTmaRing models but differs from earlier studies
in t"at it does not assess t"e suitability of t"e actions taRen by
firms.

! T"e main obcective is to "elp identify measures to support
investment in EE t"at may be useful in decisionTmaRing and in
public policy designP given t"at firms be"ave as reported in t"e
IAC Database.

! T"e study refers solely to electricityTrelated EE investments. In
particularP looRing at sensitivity of t"e implementation rate to
c"anges in t"e various variables considered.

! T"e sample for analysis comprise F\PAF@ recommendationsP Oit"
an acceptance rate of only C@.;Gd. eears ;YIAT8\\I.



C. T"e sampleL preliminary analysis

G

! On averageP almost
"alf (AGd) of t"e
recommendations
do not result in an
investment decisionW

! eears Oit" "ig"est
implementation rate
;YIATIYW

! LoOest 8\\\T\IW

! Depletion effect (best investment opportunities first)W



C. T"e sampleL preliminary analysis

I

! Variation rate betOeen AGd to CGdW
! Great disparity on t"e implementations among industriesW



C. T"e sampleL preliminary analysis

Y

! Consistent Oit" previous studiesP PaybacR time determining
factorW



C. T"e sampleL preliminary analysis

;\

! T"e acceptance rate falls marRedly as t"e cost of investment
increasesW



F. T"e ModelL PROBIT (c"oice of implementing or not)

;;

! g"ere subTindices toL
! (i) T"e c"aracteristics of t"e EE investment procectb
! (c) T"e c"aracteristics of t"e firmb
! (R) T"e state in O"ic" firms are located and t"ose variables t"at may differ 

from one US state to anot"er (e.g. environmental legislationP idiosyncratic 
features of employersP etc.)b

! (l) T"e influence of t"e Standard Industrial Classification (SIC) group to 
O"ic" firms belongb

! (m) T"e impact of t"e type of investment as per its Assessment 
Recommendation Code (ARC)b

! (n) T"e influence of t"e IAC Centre t"at performs t"e assessment.

! T"e probability of an investment being made can be obtained 
fromL



F. T"e ModelL PROBIT (c"oice of implementing or not)

;8

! Details of variables

 Variable   Acronym   Obs.   Mean   Std. Dev. 
 payback time  PB   60,463   1.1082   1.3450 
ln(payback time)   ln(PB)   51,220   -0.4119   1.4034 
ln(payback time)2   ln(PB) 2   51,220   2.1393   4.1873 
State GDP  GDP   60,464   45,145.28   39684.13 
ln(State GDP)   ln(GDP)   60,463   10.3101   0.9725 
ln(State GDP) 2   ln(GDP) 2   60,463   107,2435   19.6947 
Emissions   EMI   49,918   197,2448   159.7737 
ln(Emissions)   ln(EMI)   49,918   4,9738   0.8237 
Year YEAR 60,463 1997.433 6.32228 
Ln(EE Cost) Ln(Cost) 50,953 7.202315 1.919909 
Ln(Yearly EE Benefits) Ln(BEN) 60,449 7.570395 1.504785 

 



F.;. T"e ModelL PaybacR time only

;@

Probit regression Number of obs = 51220

Wald chi2(2) = 928.72

Prob > chi2 = 0.0000

Log pseudolikelihood = -34972.098 Pseudo R2 = 0.0132

Impstat Coef. Robust Std. Err. z P>|z| [95% Conf. Interval]

ln(PB) -0.16052 0.005765 -27.85 0 -0.17182 -0.14922

ln(PB)2 -0.02236 0.001959 -11.42 0 -0.0262 -0.01852

constant 0.043845 0.006291 6.97 0 0.031514 0.056175



F.;. T"e ModelL PaybacR time only
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Payback=Investment cost/ annual saving.

! Sensitivity of t"e
Pr of implementing
depends on
paybacR. Huge
increase after ;
year.

! Increases in
paybacR time
reduces liReli"ood
of implementingW

! Policies intended
to reduce paybacR
mig"t be effectiveW



F.8. T"e ModelL PaybacR hState variables (GDP and 
Emissions)
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! Firms located in
states Oit" "ig"est
GHG emissions
more liRely to
invest in EE.
Probably because
Marginal Benefit of
Abatement "ig"erW



F.8. T"e ModelL PaybacR hState variables (GDP and 
Emissions)

;F

! Firms in states
Oit" "ig"est GDP
(manufacturing
industry) are less
liRely to invest.
ParadoxW

! Maybe "as to do
Oit" firms in ric"er
states not applying
for t"e IAC
programi



F.@. T"e ModelL PaybacR hState variables (GDP and 
Emissions) and assessments centres and sectors

;G

! T"e results "old but difficult to interpret O"y some sectors or
some states more sensible to implementing EE as a
conseZuence of IAC programme.

! T"e same applies to rate of success of some of t"e centres.
Mig"t be some reputational effecti



F.A. T"e ModelL T"e CostTBenefit Model
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Probit regression Number of obs = 50944

Wald chi2(4) = 859.87

Prob > chi2 = 0.0000

Log pseudolikelihood = -34775.715 Pseudo R2 = 0.0131

Impstat Coef. Robust Std. Err. z P>|z| [95% Conf. Interval]

ln(COST) -0.1176 0.0041 -28.49 0.000 -0.1256 -0.1095

ln(BEN) 0.0770 0.0052 14.89 0.000 0.0669 0.0872

Constant 0.3296 0.0289 11.40 0.000 0.2729 0.3862



F.A. T"e ModelL T"e CostTBenefit Model
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! T"e cost factor "as a
greater impact t"an
potential medium
long term benefits.

! Consistent Oit"
ot"er studiesP
energy efficiency
paradoxW

! Similar to observed
be"aviour at
individual level
(MarRandya et alP
8\\Y)



F.A. T"e ModelL T"e CostTBenefit Model
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! T"e "ig"est t"e
potential
savings and t"e
loOer t"e EE
investment cost
t"e greater t"e
probabilityW

! Even in very
favourable
cases
probability
does not
exceed G\dW



F.C. T"e ModelL T"e CostTBenefit and eears Model
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! T"e passage of time
influences
negatively t"e
probability of t"e
investment
decision.

! Maybe depletion
effect mentioned
earlier as an
intuitioni

! ge "ave tried a couple
of more models Oit"
similar resultsW (statesP
yearsP centresP sectorsP
etc.)



G. Furt"er researc"

! Furt"er researc" suggests unravelling t"e relations"ip among
t"e propensity to invest in EE and t"e environmental stringency
in t"ose states O"ere companies are located.

! For t"is Oe "ave used t"e Industry Adcusted Index of State
Environmental Compliance Cost (LevinsonP 8\\;)P BUT only
available for ;YIAT;YYA. T"is lead to ;CPF\\ observations.

! Positive and significant variableW Mig"t be Oort" exploring
furt"erW
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I. Policy Implications and Conclusions

! Depletion effect in investment opportunities.
! PaybacR is determinant in investment decisions.
! C"anges in paybacR "ave a nonTlinear influence.
! T"e Probability and Sensitivity vary depending on t"e value of

variables.
! Firms located in states Oit" "ig"est levels of GHG emissions are

more liRely to invest in EE.
! Firms located in states Oit" Hig"est GDP from manufacturing

industry are less liRely to invest in EE. ParadoxW
! Ceiling seem to at G\d probability.
! Cost reduction "as a greater impact t"an expected saving "

policies t"at focus on cost s"ould be more effective in getting
firms to maRe investments in energy efficiency.
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