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The economic  p rob lems  o f  a  renewab le  energy sys tem:   

Bas ica l l y  were  a re  dea l i ng  w i th  a  f l uc tua t i ng  energy supp ly.  

 

-  Supp ly  p rob lems  ( the  i ssue o f  back -up  capac i t y )  

-  Demand p rob lems  ( the  i ssues  o f  hea t  pumps ,  e lec t r i c  bo i l e r,  

ne twork  expans ion ,  s to rage  e tc . )  

 

I f  t he  techno log ica l  i n f ras t ruc tu re  i s  i n  p lace  the  supp ly  and  demand  

i ssues  can  be  coord ina ted  th rough  shor t  te rm p r i ce  s igna ls  (marke ts ) .  

 

Bu t  wha t  gu ides  the  i nves tments  t ha t  shapes  th i s  i n f ras t ruc tu re ?  

Do  we  have  the  r i gh t  cond i t ions  fo r  the  needed  inves tments?  

 

 

 

My PhD Project 
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-  The  Dan ish  hea t  sec to r  i s  regu la ted  by  the  Hea t  Supp ly  Ac t  

( “Varmefo rsyn ings loven” )   

-  Requ i rement  o f  socioeconomic  viab i l i ty o f  any i nves tment  (d i f f i cu l t  

t o  d i sagree)  

 

 

 

 

 

 

 

The  in te res t i ng  ques t i ons :   

What  do  we  mean  by  soc ioeconomic  v iab i l i t y?  

How do  we  ca l cu la te  soc ioeconomics?  

 

Institutional Regime for Investments in the DH 

Sector 
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“§ 1. LOVENS FORMÅL ER AT FREMME DEN MEST 

SAMFUNDSØKONOMISKE, HERUNDER MILJØVENLIGE, ANVENDELSE 

AF ENERGI TIL BYGNINGERS OPVARMNING OG FORSYNING MED 

VARMT VAND OG INDEN FOR DISSE RAMMER AT FORMINDSKE 

ENERGIFORSYNINGENS AFHÆNGIGHED AF FOSSILE BRÆNDSLER.” 



I n  Denmark  we  have  na t i ona l  gu ide l ines  fo r  soc ioeconomic  ca l cu la t ion  

w i th in  the  energy sec to r.  These  gu ide l ines  a re  ou t l i ned  by  the  

Min is t ry  o f  F inance (1999)  

 

Advan tages :  

- Can  p rov ide  t ransparency  

- A common s tandard  fasc i l i t a te  coord ina t ion  

- Eas ie r  to  compare  d i f fe ren t  p ro jec ts  

 

 

 

The National Guidelines for Economic Assessment 

in Denmark 
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Seems to  be  two  e lements  i n  the  gu ide l ines  wh ich  a re  exper ienced as  

ba r r i e rs  fo r  the  i nves tment  p ro jec ts :  

1) D iscoun t  ra te  

2) Tax  D is to r t i on  Loss  ( ”Ska t te fo rv r i dn ings tab” )   

3 )  Ne t  Tax  Fac to r  ( ”Ne t toa fg i f t s fak to r ” )  

 

 

 

Official Guidelines as Regulation 
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- Acco rd ing  t o  t he  p r i nc i p l e ,  20  pe rcen t  o f  t he  n e t - e f fec t  on  pub l i c  

f i nances  shou ld  be  added  as  an  add i t i ona l  cos t  i n  t he  CB -ana l ys i s  

Examp le :  A l oss  o f  1 .000 .000  DKK i n  s t a te  budge t  means  t ha t  a  cos t  o f  

200 .000  DKK shou ld  be  added  i n  t he  DH company ’s  cos t -bene f i t  ana l ys i s .   

 

- W hy?  Assumes  t ha t  a  nega t i ve  impac t  on  t he  s ta te   budge t  i s  f i nanced  

by  i nc reas ing  t axes  e l sewhe re  i n  t he  economy  

- I t  i s  assumed  t ha t  any  ma rg ina l  i n c rease  i n  t axes  i s  a lways  dec reas ing  

economic  we l f a re  

 

 Is This a Problem? 
 

- Can  poss ib l y  ac t  as  a  ba r r i e r  f o r  a  p ro j ec t  i f  f x  a  ( non - taxed )  

r enewab le  t echno logy  i s  r ep lac i ng  a  heav i l y  t axed  f oss i l  f ue l  

- Fo r  examp le  so la r  t he rma l  r ep lac ing  na tu ra l  gas  

 

What is the Tax Distortion Loss? 
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Institutional Regime for Investments in the DH 

Sector 
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Are  we  f ree  to  choose?  

Institutional Regime for Investments in the DH 

Sector 
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Are  we  f ree  to  choose?  

 

Institutional Regime for Investments in the DH 

Sector 
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-  Va lue  add ing  i s  mov ing  f rom fue l  to  i n f ras t ruc tu re  and  p roduc t i on  

cap i ta l  ( same happens  in  the  e lec t r i c i t y  sec to r )  

-  When  a  case  i s  b rough t  to  Energ i k lagenævnet ,  a  j udgement  i s  l i ke ly  

t o  be  made wi th  the  o f f i c i a l  gu ide l ines  as  re fe rence  (16 .  Ma j ,  2013 ) .  

-  Even  though  the re  seems  to  be  a  fo rma l  f reedom in  the  CBA 

ca lcu la t ion ,  i t  m igh t  no t  ex i s t  i n  rea l i t y  

 

Are we free to choose? 
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WHAT IS THE PROBLEM? 



”Ska t tek i l en  me l lem fo rb ruger -  og  p roducen tp r i ser  med føre r  

fo rv r i dn ing  a f  ak t i v i te ten  i  økonomien . ”  (F inansmin is te r ie t ,  1999)  

- Taxes  change  the  re la t i ve  p r i ces  

- Thus ,  ressources  a re  m isa l loca ted  -  compared  to  the  per fec t  

marke t  re fe rence .  

 

 

 

Tax Distortion Loss 
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SOURCE: DMU (2004) 

TAX DISTORTION LOSS 



I s  founded  upon  an  assumpt ion  o f  the  i n i t i a l  s i tua t i on  as  be ing  a  

pe r fec t  marke t  

- F i rs t l y,  th i s  assumpt ion  i s  p rob lemat ic  because  the  tax  s t ruc tu re  i s  

a  p roduc t  o f  a  h i s to r i ca l  and  po l i t i ca l  p rocess  –  no  reason  to  

expec t  th i s  to  op t ima l  

- Second ly,  the  p resence  o f  externa l i t ies  means  tha t  p r i ces  a re  no t  

‘ r i gh t ’ a t  the  ou tse t    

 

Tax Distortion Loss 
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Prob lem:  ‘Tax  d i s to r t i on  l oss ’ b ias  the  economic  assessment  towards  

foss i l  f ue l s  

 

3  po ten t i a l  sources  fo r  b ias :  

1 ) Incen t i ve  p rob lems  in  the  marke t  p reven t  the  p rov i s ion  o f  pub l i c  

goods  f rom p r i va te  i nves to rs .  A t  the  same t ime ,  TDL reduces  

pub l i c  i nves tments  due  to  the  20  percen t  ‘ pun ishment ’ o f  us ing  

pub l i c  funds .  

2) Due to  TDL,  mone ta ry  fac to rs  e f fec t i ve ly  we igh ts  h igher  than  

env i ronmenta l  fac to rs  –  even  though  we  pu t  a  p r i ce  on  

env i ronmenta l  qua l t i t i es  i n  the  CBA.   

3 ) TDL apparen t l y  p ro tec ts  ex i s t i ng  energy sources  i f  t hese  a re  

heav i l y  taxed  (wh ich  happens  to  be  the  case  fo r  foss i l  f ue l s )  

The Problems of Tax Distortion Loss 
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- In  the  DH sec to r  pub l i c  funds  a re  o f ten  no t  d i rec t l y  i nvo lved  in  the  

i nves tment  

- Bu t  the  pub l i c  f i nances  can  ind i rec t l y  be  a f fec ted  th rough  changes  

i n  tax  i ncome when  a  techno log ica l  change  appears  

- For  examp le ,  i f  p roduc t i on  i s  mov ing  f rom a  heav i l y  taxed  fue l  to  a  

l ess  taxed  ressource  

- Cete r i s  pa r ibus ,  t h i s  resu l t s  i n  a  ne t -change  on  pub l i c  tax  i ncome.  

- Apparen t l y,  th i s  i s  unders tood  as  a  use  o f  pub l i c  funds  wh ich  

genera tes  a  tax  burden  on  the  res t  o f  soc ie ty  

Bias 3: Protecting Taxed Ressources 
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- The  ‘ soc ioeconomy’ o f  an  i nves tment  then  becomes  dependen t  on  

the  tax  ra te  o f  the  ex i s t i ng  a l te rna t i ve .  

- Example :  For  an  i nves tment  i n  a  so la r  the rma l  p lan t ,  the  l oss  o f  tax  

i ncome wi l l  be  a  func t i on  o f  the  tax  ra te  on  na tu ra l  gas .  

- Th is  has  the  imp l i ca t ion  tha t  i f  t he  tax  on  na tu ra l  gas  i s  i nc reased 

then  the  socioeconomic  compet i t iveness  of  so lar  thermal  is  

w orsened   

- In  an  odd  way,  taxes  on  foss i l  f ue l s  then  seem to  po ten t i a l l y  

f unc t i on  as  a  p ro tec t i ve  i ns t i tu t ion  tha t  s lows  down inves tments  i n  

t echno log ica l  change  -  g i ven  the  way we  ca l cu la te  soc ioeconomy  

- I s  the  po l i t i ca l  sys tem aware  o f  th i s  mechan ism?  

Bias 3: Protecting Taxed Ressources 
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“§  1 .  Lovens  fo rmå l  e r  a t  f remme den  mes t  samfundsøkonomiske,  

he runder  mi l jøven l ige ,  anvende lse  a f  energ i  t i l  bygn ingers  

opvarmn ing  og  fo rsyn ing  med varmt  vand  og  i nden  fo r  d i sse  rammer  

a t  fo rmindske  energ i fo rsyn ingens  a fhæng ighed a f  foss i le  b rænds le r. ”  

  

-  ‘B lack  b ias ’ i n  the  ca l cu la t ion  p rocedure  con f l i c t s  w i th  the  a im o f  

p romot ing  the  mos t  env i ronmenta l  so lu t i on  

-  ’B lack  b ias ’ i n  the  ca l cu la t ion  p rocedure  con f l i c t s  w i th  the  a im o f  

reduc ing  dependence  on  foss i l  f ue l s  

 

Is the calculation procedure consistent with the aim of 

Heat Supply Act? 

 

  17  

 

Department of Development and Planning 

AALBORG UNIVERSITY 




