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Abstract 
 
We derive determinants of tax avoidance by means of a multi-task principal-agent model. We 
extend prevailing models by integrating both corporate and individual income taxation as well 
as by including tax planning effort in the agent’s action portfolio. Our model shows novel and 
apparently paradoxical results regarding the impact of increased tax rates on efforts, risks, and 
incentive schemes. First, the principal’s after-tax profit can increase with a higher corporate 
tax rate. Second, tax planning effort can decrease in the corporate tax rate. Third, operational 
effort can increase with increasing corporate tax rates. We show that differences in 
productivities, differences in operational and tax risk and the correlations of these risks are 
crucial determinants for the optimal degree of tax avoidance. These determinants can explain 
why some firms are more tax aggressive than others and should therefore be considered in 
empirical studies. Related to this insight, we demonstrate that our results are consistent with 
recent empirical evidence. 
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A	  Theory	  of	  Tax	  Avoidance	  –	  	  

Managerial	  Incentives	  for	  Tax	  Planning	  in	  a	  Multi-‐Task	  Principal-‐Agent	  Model	  

	  

1.	   Introduction	  

Prior	  literature	  suggests	  that	  effective	  tax	  rates	  vary	  widely	  across	  firms,	  indicating	  that	  

managers	  and	  shareholders	  of	  different	  firms	  have	  different	  preferences	  regarding	  their	  

tax	   strategy	   in	   terms	   of	   risk	   or	   tax	   reporting	   aggressiveness.	   The	   –	   predominantly	  

empirical	  –	  tax	  avoidance	  literature	  provides	  a	  variety	  of	  explanations	  why	  some	  firms	  

are	   more	   tax	   aggressive	   than	   others,	   for	   example,	   family	   ownership,	   industry	  

characteristics,	  or	  profitability.	  Although	  corporate	  governance	  quality	  is	  regularly	  used	  

as	   an	   independent	   variable	   to	   explain	   tax	   reporting	   behavior,	   analytical	   models	   of	  

corporate	  governance	  are	  rarely	  applied	  in	  the	  tax	  avoidance	  literature.	  Thus,	  empirical	  

models	  are	  exposed	  to	  the	  risk	  of	  omitting	  crucial	  determinants	  of	  tax	  avoidance.	  

By	   contrast,	   the	   corporate	   governance	   literature	   often	   analyzes	   the	   relationship	  

between	   shareholders	   and	  managers	   in	   corporations	   with	   a	   separation	   of	   ownership	  

and	  control	  by	  principal-‐agent	  models.	  These	  models	  study	  the	  structural	  characteristics	  

of	   incentive	   contracts	   under	   various	   settings	   comprising,	   e.g.,	   risk	   preferences,	   task	  

productivities,	  informational	  distributions,	  duration	  of	  agency	  relationships,	  options	  for	  

renegotiation	  etc.	  	  

A	  puzzling	  phenomenon	  of	  the	  principal-‐agent	  literature	  is	  the	  widespread	  negligence	  of	  
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tax	   effects	   and	   especially	   tax	   planning	   activities.	   The	   models’	   objective	   functions	  

typically	  involve	  maximizing	  the	  principal’s	  expected	  potential	  of	  financial	  consumption	  

net	  of	  managerial	  remuneration.	  The	  fact	  that	  in	  reality,	  both	  principals	  and	  agents	  are	  

subject	   to	  various	   taxes	   is	   rarely	   incorporated,	  although	   taxes	  are	  an	   important	   factor	  

for	  the	  determination	  of	  the	  amounts	  that	  are	  left	  for	  consumption.	  (According	  to	  OECD	  

(2013a,	  2013b)	  top	  statutory	  personal	  income	  tax	  rates	  were	  between	  15,0%	  and	  60,2%	  

(average:	  42,5%)	  and	  corporate	  tax	  rates	  between	  12,5%	  and	  39,1%	  (average:	  25,5%)	  

in	   the	  OECD	   countries	   in	   2012.)	   Therefore,	   except	   for	   a	   few	   papers	  mentioned	   in	   the	  

literature	  review	  below,	  there	  is	  relatively	  little	  knowledge	  with	  respect	  to	  the	  impact	  of	  

taxation	  on	   the	  design	  of	   incentive	  schemes.	  We	  actually	  do	  not	  know	  whether	  and	   to	  

what	   extent	   corporate	   and	   individual	   taxation	   affect	   the	   optimal	   contract	   parameters.	  

The	  extant	  literature	  can	  be	  interpreted	  as	  tacitly	  assuming	  that	  the	  incorporation	  of	  tax	  

effects	   would	   essentially	   leave	   intact	   the	   qualitative	   results	   of	   the	   no-‐tax	   analysis.	  

However,	   the	   validity	   of	   such	   a	   procedure	   needs	   some	   verification	   that	   requires	   an	  

explicit	  analysis	  of	  models	  including	  tax	  parameters.	  

In	  order	   to	   study	   the	   consequences	  of	   taxes	  on	  optimal	   incentive	   schemes,	  one	  has	   to	  

take	  into	  account	  that	  the	  response	  of	  economic	  actors	  on	  taxes	  manifests	  not	  only	  in	  a	  

change	   of	   “real”	   actions	   (like,	   e.g.,	   operational	   efforts,	   change	   of	   incentive	   schemes,	  

investment	  activities	  etc.)	  but	  also	   in	  deliberate	  efforts	   to	  avoid	   taxes	  given	  any	   “real”	  

actions.	  For	  example,	  the	  legal	  structure	  of	  transactions	  can	  be	  optimized,	  transfer	  prices	  

can	   be	   adjusted,	   tax	   shelters	   might	   be	   utilized,	   etc.	   Tax	   planning,	   of	   course,	   requires	  

managerial	   effort	   and	   qualifications	   that	   are	   different	   from	   operational	   effort	   and	  
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operational	  qualifications.	  Hitherto,	  it	  is	  unexplored	  whether	  and	  to	  what	  extent	  a	  trade-‐

off	  between	  operational	  effort	  and	  tax	  planning	  effort	  arises	  and	  whether	  tax	  planning	  

should	  be	  explicitly	  incentivized	  in	  remuneration	  contracts.1	  A	  model	  that	  explains	  these	  

phenomena	   could	   contribute	   significantly	   to	   the	   theoretical	   basis	   for	   the	   empirical	  

literature	  on	  tax	  avoidance.2	  

This	  paper	  is	  intended	  to	  bring	  together	  the	  tax	  avoidance	  literature	  and	  the	  principal-‐

agent	   literature	   by	   employing	   a	  multi-‐task	   principal-‐agent	  model	   of	   the	   LEN	   type.	   To	  

address	   the	   issue	  of	   separate	   efforts	   to	   avoid	   taxes,	  we	  build	  on	  models	   that	   are	  now	  

heavily	  employed	  in	  the	  literature	  on	  earnings	  management.3	  In	  our	  setting	  the	  principal	  

offers	  a	  linear	  compensation	  contract	  to	  the	  agent	  who	  can	  provide	  operational	  effort	  as	  

well	   as	   tax	  planning	  effort.	  As	   a	   generally	   accepted	  definition	  of	   tax	   avoidance	   (or	   tax	  

aggressiveness)	  is	  still	  missing,	  we	  regard	  tax	  avoidance	  as	  “downward	  management	  of	  

taxable	  income	  through	  tax	  planning	  activities”	  (Chen	  et	  al.,	  2010,	  fn	  1)	  and	  use	  the	  term	  

“tax	   planning”	   equivalently.	   The	   agent’s	   remuneration	   consists	   of	   a	   fixed	   salary	   and	   a	  

performance-‐related	   compensation	   based	   on	   the	   principal’s	   after-‐tax	   cash	   flow.	   This	  

contract	  motivates	  both	  operational	  efforts	  and	  tax	  planning.	  	  

Our	  model	   captures	   both	  wage	   taxes	   for	   the	  managerial	   remuneration	   and	   corporate	  

taxes	   for	  the	  principal’s	   income.	  While	  the	  effects	  of	   the	  wage	  tax	  rate	  are	  as	  expected	  

(i.e.,	   both	   managerial	   efforts	   as	   well	   as	   the	   principal’s	   after-‐tax	   profit	   decrease	   with	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1	  For	  an	  empirical	  analysis	  of	  the	  determinants	  of	  tax	  directors’	  remuneration	  see	  Armstrong	  et	  al.	  (2012).	  
2	  See,	   for	   instance,	   Cloyd	   et	   al.	   (1996),	   Frank	   et	   al.	   (2009),	   Chen	   et	   al.	   (2010),	  Hanlon/Slemrod	   (2009),	  
Rego/Wilson	  (2012).	  A	  theoretical	  model	  of	  financial	  accounting	  measures	  and	  tax	  aggressiveness	  is	  given	  
in	  De	  Waegenaere	  et	  al.	  (2010).	  
3	  See	  Ewert/Wagenhofer	  (2012)	  for	  more	  details.	  
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increasing	   the	   wage	   tax	   rate),	   we	   derive	   completely	   novel	   results	   with	   respect	   to	   a	  

variation	  of	  the	  corporate	  tax	  rate	  and	  identify	  normal	  as	  well	  as	  apparently	  paradoxical	  

tax	  effects.	  Depending	  on	   the	   risk	  structure,	  operational	  effort,	   tax	  planning	  effort,	   the	  

bonus	   coefficient	   and	   the	   principal’s	   after-‐tax	   profit	   can	   increase	   or	   decrease	   with	  

higher	   corporate	   tax	   rates.	  These	  ambiguous	   results	  of	   corporate	   taxes	  have	  not	  been	  

shown	  in	  the	  existing	  literature.	  They	  are	  due	  to	  subtle	  interrelationships	  between	  taxes,	  

the	  productivities	  of	  different	  efforts,	  risks	  and	  the	  adjustment	  of	  the	  incentive	  scheme.	  

The	  results	  provide	  a	  basis	  for	  an	  assessment	  of	  the	  potential	  effects	  that	  a	  change	  in	  tax	  

rates	   may	   have	   on	   efforts,	   risks	   and	   the	   utility	   of	   parties	   involved	   in	   an	   agency	  

relationship.	  We	  further	  find	  some	  crucial	  determinants	  of	  tax	  planning	  that	  have	  largely	  

been	   neglected	   in	   the	   empirical	   tax	   avoidance	   literature,	   among	   them	   productivity	  

differentials	  of	   operational	   and	   tax	  planning	  effort,	   differences	   in	  operational	   risk	   and	  

tax	  risk,	  and	  the	  correlation	  of	  these	  risks.	  Integrating	  these	  variables	  could	  substantially	  

improve	   the	  explanatory	  power	  of	   empirical	   studies.	  We	  demonstrate	   that	  our	   results	  

are	  consistent	  with	  recent	  evidence	  that	  takes	  into	  account	  some	  of	  the	  parameters	  that	  

are	  relevant	  in	  our	  theory.	  

The	   remainder	   of	   this	   paper	   is	   organized	   as	   follows.	   Section	   2	   provides	   a	   compact	  

literature	   review.	   Section	   3	   introduces	   the	   model	   and	   presents	   results.	   Section	   4	  

summarizes	  and	  gives	  suggestions	  for	  further	  research.	  

	  

	   	  



	   5	  

2.	   Literature	  Review	  

Despite	  the	  extensive	  analytical	  literature	  on	  tax	  evasion	  as	  illegal	  form	  of	  tax	  avoidance	  

beginning	  with	  Allingham/Sandmo	   (1972),	   few	  papers	   take	   the	  managerial	   impact	   on	  

tax	   avoidance	   explicitly	   into	   account.	   For	   example,	   Crocker/Slemrod	   (2005)	   analyze	  

corporate	   tax	  evasion	   in	  an	  agency	  setting	  and	  derive	  optimal	   incentive	  compensation	  

schemes	   for	   corporate	   tax	   managers	   taking	   into	   account	   the	   enforcement	   policies	   of	  

fiscal	   authorities.	   They	   find	   that	   penalties	   imposed	   on	   the	   tax	   manager	   are	   more	  

effective	  in	  reducing	  evasion	  than	  are	  those	  imposed	  on	  shareholders.	  

Chen/Chu	   (2005)	   propose	   a	   theoretical	   model	   on	   corporate	   income	   tax	   evasion.	  

According	   to	   their	   results,	   tax	   evasion	   increases	   the	   profit	   retained	   by	   the	   firm.	   The	  

reason	  is	  the	  incomplete	  contract	  due	  to	  the	  illegal	  nature	  of	  tax	  evasion.	  Therefore,	  the	  

costs	  not	  only	  comprise	  the	  risk	  of	  being	  detected,	  but	  also	  the	  costs	  of	  efficiency	  loss	  in	  

internal	  control.	  

Desai/Dharmapala	   (2006)	   formulate	   and	   empirically	   test	   a	   model	   of	   corporate	   tax	  

sheltering	   and	   managerial	   incentive	   contracts.	   They	   find	   that	   increases	   in	   incentive	  

compensation	   tend	   to	   reduce	   the	   level	  of	   tax	  sheltering	  and	   identify	  a	   complementary	  

relationship	  between	  diversion	  and	  sheltering.	  

In	  contrast	  to	  the	  literature	  on	  tax	  evasion,	  the	  recent	  literature	  on	  the	  determinants	  of	  

(either	   legal	   or	   illegal)	   tax	   avoidance	   is	   predominantly	   empirical.	   Hanlon/Slemrod	  

(2009)	   conjecture	   that	   corporate	   governance	   affects	   the	   capital	   market	   reaction	   on	  

press	  releases	  concerning	  tax	  sheltering.	  Using	  a	  scoring	  model	  of	  corporate	  governance	  
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they	  find	  that	  poorly	  governed	  firms	  face	  a	  more	  negative	  capital	  market	  reaction.	  

Regarding	  family	  ownership	  as	  another	  determinant	  of	  corporate	  governance,	  Chen	  et	  al.	  

(2010)	   report	   that	   family	   firms	   tend	   to	   be	   less	   tax	   aggressive	   than	   their	   non-‐family	  

counterparts.	   By	   contast,	   Bauweraerts/Vandernoot	   (2013)	   use	   a	   Belgian	   sample	   and	  

find	  a	  positive	  relationship	  between	  family	  involvement	  and	  tax	  aggressive	  reporting.	  	  

Except	   for	   the	   papers	   mentioned,	   the	   tax	   aggessiveness	   literature	   and	   the	   corporate	  

governance/principal-‐agent	  literature	  hardly	  overlap.	  Taxes	  do	  not	  play	  a	  major	  role	  in	  

the	  principal-‐agent	  literature.	  In	  particular,	  the	  fact	  that	  managers	  have	  some	  discretion	  

on	   tax	   planning	   is	   almost	   completely	   neglected	   in	   principal-‐agent	   theory.	   With	   the	  

exceptions	   mentioned	   above,	   we	   are	   not	   aware	   of	   papers	   that	   model	   tax	   planning	  

actions	  explicitly	  as	  a	  managerial	  action	  variable.	  

As	  the	  integration	  of	  taxes	   into	  principal-‐agent	  models	  does	  not	   follow	  a	  clear	  pattern,	  

there	  exists	  a	  variety	  of	  different	  tax-‐related	  research	  questions,	  for	  example,	  the	  lease-‐

or-‐buy	   decision	   (Wolfson,	   1985),	   risk	   sharing	   arrangements	   in	   partnerships	  

(Fellingham/Wolfson,	   1985),	   the	   effects	   of	   taxation	   under	   limited	   liability	  

(Banerjee/Besley,	   1990),	   the	   effects	   of	   bonus	   taxation	   (Radulescu,	   2012),	   or	   the	  

incentive	  effects	  of	  employer-‐provided	  workplace	  benefits	  (Voßmerbäumer,	  2013).	  

As	   far	   as	   we	   know,	   Niemann	   (2008)	   represents	   currently	   the	   only	  multi-‐task	   agency	  

model	  including	  taxation.	  He	  investigates	  the	  impact	  of	  a	  tax	  system	  that	  differentiates	  

between	  investment	  projects	  with	  different	  risk	  characteristics.	  In	  this	  model	  a	  tax	  base	  

reduction	  favors	  risky	  projects,	  whereas	  a	  tax	  rate	  reduction	  for	  risky	  projects	  induces	  
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ambiguous	   results,	   depending	  on	   the	  manager's	  degree	  of	   risk	   aversion.	  However,	   tax	  

planning	  is	  not	  considered	  as	  a	  separate	  decision	  variable.	  

Many	  principal-‐agent-‐tax	  papers	  are	  based	  on	  the	  LEN	  model	  that	  was	  first	  presented	  by	  

Spremann	   (1987).	   The	  main	   advantage	   of	   this	   approach	   is	   the	   existence	   of	   analytical	  

solutions.	   Hemmer	   (2004)	   criticizes	   the	   restrictive	   non-‐tax	   assumptions	   of	   the	   LEN	  

model.	  Holmström/Milgrom	  (1987)	  provide	  justifications	  for	  the	  linearity	  assumption.	  

Originally,	  the	  LEN	  model	  was	  designed	  with	  a	  single	  action	  variable	  of	  the	  agent.	  Multi-‐

task	   extensions	   of	   the	   model,	   for	   example	   Holmström/Milgrom	   (1991),	   Feltham/Xie	  

(1994)	  and	  Datar	  et	  al.	  (2001),	  permit	  multiple	  managerial	  action	  variables.	  However,	  to	  

our	  knowledge	  tax	  planning	  effort	  and	  its	   interplay	  with	  operational	  effort	  has	  not	  yet	  

been	   explored	   in	   an	   agency	   setting.	   This	   paper	   contributes	   to	   several	   research	   areas:	  

First	  we	  extend	  the	  principal-‐agent	  literature	  by	  a	  detailed	  analysis	  of	  tax	  effects,	  second	  

we	  address	  the	  tax	  avoidance	  literature	  by	  deriving	  hitherto	  neglected	  determinants	  and	  

explanations	   for	   differentials	   in	   the	   tax	   aggressiveness	   of	   firms.	   In	   contrast	   to	  

Desai/Dharmapala	   (2006)	   we	   derive	   explicit	   solutions	   for	   the	   optimal	   level	   of	   tax	  

planning	  and	  its	  determinants.	  Furthermore,	  we	  integrate	  corporate	  as	  well	  as	  personal	  

income	  taxation	  and	  point	  to	  some	  previously	  unexplored	  effects	  of	  corporate	  taxation.	  
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3.	   Multi-‐task	  LEN	  model	  

3.1.	   Model	  setup	  

In	   our	   model	   the	   owner	   of	   a	   corporation	   (principal)	   delegates	   the	   direction	   of	   the	  

company	  to	  a	  manager	  (agent)	  who	  has	  special	  knowledge	  and	  qualifications	  for	  this	  job.	  

The	  principal’s	  after-‐tax	  cash	   flow	  as	   the	   relevant	   financial	  objective	  variable	  depends	  

on	   the	   agent’s	   actions	   and	   one	   or	   more	   random	   variables.	   The	   agent	   can	   exert	   two	  

distinct	   efforts,	   i.e.,	   operational	   effort	   and	   tax	   planning	   effort.	   These	   efforts	   are	   not	  

observable.	  The	  principal	  cannot	  infer	  the	  agent’s	  effort	  levels	  from	  the	  realization	  of	  the	  

cash	   flows.	   Otherwise,	   a	   forcing	   contract	   could	   be	   written.	   The	   agent	   suffers	   from	  

increasing	  and	  convex	  disutilities	  of	  effort.	  The	  agent’s	  utility	  function	  is	  known	  to	  both	  

parties.	  The	  principal	  is	  risk-‐neutral;	  the	  agent	  is	  risk-‐averse.	  

The	   principal	   offers	   the	   agent	   a	   performance-‐based	   compensation.	   The	   compensation	  

parameters	  are	  chosen	  to	  maximize	  the	  principal’s	  utility.	  To	  accept	  the	  offer	  the	  agent	  

must	  reach	  at	  least	  his	  reservation	  utility.	  The	  agent	  determines	  his	  optimal	  efforts	  given	  

the	  parameters	  offered	  in	  the	  compensation	  contract.	  

We	  use	  a	  multi-‐task	  version	  of	  the	  LEN	  model	  as	  a	  special	  case	  of	  the	  standard	  principal-‐

agent	  model.4	  The	  LEN	  assumptions	  mean	  that	  

• the	  principal’s	  gross	  cash	  flow	   x 	  is	  linear	  in	  the	  agent’s	  effort(s),	  

• the	   agent’s	   compensation	   s 	  is	   linear	   in	   a	   performance	  measure	  m:	    s(m) = S0 +αm ,	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
4	  For	  the	  general	  properties	  of	  LEN	  models	  see	  Spremann	  (1987).	  
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with	  S0 	  as	  fixed	  salary,	   α ≥ 0 	  and	   αm 	  as	  performance-‐based	  compensation,	  

• the	   agent’s	   utility	   function	  UA 	  is	   negative	   exponential	   with	   constant	   absolute	   risk	  

aversion:	  UA(s,a) = −exp −r s −V (a)( )⎡⎣ ⎤⎦ ,	   where	   r 	  denotes	   the	   Arrow-‐Pratt	   measure	  

and	  V (a) 	  is	  the	  agent’s	  disutility	  of	  effort,	  

• all	  random	  variables	  are	  normally	  distributed.	  

Operational	   effort	   is	   the	   first	  managerial	   action	   variable.	   Operational	   cash	   flow	   x 	  is	   a	  

linear	  function	  of	  a	  non-‐negative	  operational	  effort	  a :	   x = kxa +θ x 	  with	  θ x 	  as	  a	  normally	  

distributed	   random	   variable	   with	   zero	   mean	   and	   variance	   σ x
2 :	  

 
θ x  N 0,σ x

2( ) .	   The	  

parameter	   kx 	  denotes	   the	   efficiency	   of	   operational	   effort.	   In	   accordance	   with	   the	  

literature,5	  the	  agent’s	  disutility	  of	  operational	  effort	  is	  given	  by	  V a( ) = a2 / 2 .	  

Before	   referring	   to	   the	   second	   managerial	   action	   variable,	   the	   tax	   system	   must	   be	  

defined.	  At	  the	  principal’s	  level,	  corporate	  taxation	  applies.	  The	  proportional	  corporate	  

tax	  rate	  is	  denoted	  by	  τ P .	  The	  corporate	  tax	  base	  is	  defined	  as	  the	  difference	  of	  taxable	  

operational	   cash	   flows	   x 	  and	   deductible	  managerial	   remuneration	   s .	  We	   assume	   that	  

deductibility	   limits	  do	  not	   apply.6	  At	   the	   agent’s	   level,	   remuneration	   is	   fully	   subject	   to	  

the	  wage	  tax	  at	  the	  proportional	  rate	  τ A ,	  so	  that	  the	  after-‐tax	  remuneration	   sτ 	  amounts	  

to	   sτ = 1−τ A( )s .	  Disutility	  of	  effort	   is	  non-‐deductible,	  because	  no	  direct	  cash	   flows	  are	  

associated	  with	   the	   disutilities.	   The	   agent’s	   utility	   function	   and	   the	   disutility-‐of-‐effort	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
5	  See,	  for	  example,	  Wagenhofer	  (2003),	  p.	  291,	  Hemmer	  (2004),	  p.	  155,	  Niemann	  (2008),	  p.	  279.	  
6	  For	  the	  incentive	  effects	  of	  deductibility	  limits	  see	  Halperin	  et	  al.	  (2001)	  and	  Göx	  (2008).	  
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functions	  are	  exogenous	  and	  hence	  unaffected	  by	  taxation.	  

In	  general,	  the	  monetary	  equivalent	  uτ of	  the	  agent’s	  after-‐tax	  reservation	  utility	  can	  be	  

a	   function	  of	   the	  wage	   tax	  rate:	  uτ = uτ τ A( ) 	  with	   ∂uτ / ∂τ A ≤ 0 	  and	  may	   therefore	  differ	  

from	  the	  corresponding	  pre-‐tax	  values.7	  However,	  more	  specific	  statements	  concerning	  

the	   functional	   relation	   between	   the	   wage	   tax	   rate	   and	   after-‐tax	   reservation	   utility	  

require	   extensive	   information	   on	   the	   conditions	   of	   alternative	   employment	   contracts	  

and	  the	  managerial	   labor	  market.	  Since	  none	  of	  our	  results	  depend	  on	  the	   level	  of	   u
τ ,	  

we	  set	    u
τ = 0 	  to	  simplify	  the	  formal	  analysis.	  

Given	  the	  above	  specifics	  of	  the	  tax	  system,	  after-‐tax	  operational	  cash	  flow	  amounts	  to	  

xτ = 1−τ P( )x .	  Apart	  from	  operational	  effort	  a 	  that	  affects	  operational	  cash	  flow	   x ,	  the	  

agent	  can	  exert	  tax	  planning	  effort	  that	  reduces	  the	  principal’s	  expected	  tax	  liability.	  Tax	  

planning	   is	   interpreted	  broadly	   and	  not	   limited	   to	   particular	   tax	   types.	   It	   can	   refer	   to	  

income	  taxes,	  transaction	  taxes,	  property	  taxes,	  tariffs,	  fees	  of	  all	  kinds	  and	  can	  be	  legal	  

(tax	   avoidance)	   or	   illegal	   (tax	   evasion).	   For	   instance,	   tax	   planning	   effort	   includes	   the	  

optimal	   exercise	   of	   options	   granted	   by	   the	   tax	   law,	   e.g.	   the	   optimal	   choice	   of	  

depreciation	   methods,	   the	   optimal	   legal	   design	   of	   transactions,	   choosing	   the	   legal	  

structure	  of	  subsidiaries,	  optimizing	  transfer	  prices,	  or	  other	  tax	  sheltering	  activities.	  In	  

order	  to	  preserve	  tractability	  and	  to	  keep	  the	  analysis	  as	  parsimonious	  as	  possible,	  we	  

represent	  all	  tax	  planning	  activities	  by	  the	  single	  continuous	  and	  non-‐negative	  variable	  b	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
7	  For	  the	  different	  interpretations	  of	  after-‐tax	  reservation	  utilities	  see	  Niemann	  (2008),	  p.	  284.	  
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that	  can	  be	  chosen	  independently	  of	  operational	  effort.	  8	  Henceforth,	  we	  define	  a	  higher	  

degree	  of	  tax	  avoidance	  by	  higher	  levels	  of	  tax	  planning	  effort	  b.	  

The	   effect	   of	   tax	   planning	   is	   uncertain.	   There	   is	   no	   guarantee	   that	   high	   tax	   planning	  

effort	  will	  finally	  be	  rewarded	  by	  tax	  reductions,	  so	  that	  the	  actual	  effort	  level	  cannot	  be	  

inferred	   from	   the	   realized	   tax	   liability.	   The	   reason	   is	   that	   real-‐world	   tax	   systems	   are	  

subject	  to	  various	  sources	  of	  uncertainty.9	  Unexpected	  tax	  reforms	  frequently	  modify	  tax	  

rates	   and	   tax	   bases.	   Fiscal	   authorities	   and	   tax	   courts	   might	   interpret	   tax	   laws	   and	  

economic	   facts	   in	  different	  ways	  than	  taxpayers.	  Moreover,	   it	   is	  uncertain	  whether	  tax	  

returns	  are	  audited	  by	   the	   fiscal	  authorities,	  how	  strict	  possible	   tax	  audits	  are	  carried	  

out	   and	  whether	   activities	   of	   tax	   evasion	   are	   detected.	   Total	   tax	   risk	   comprises	   firm-‐

specific	  and	  industry-‐specific	  tax	  risks	  as	  well	  as	  country-‐specific	  risks.	  

In	  accordance	  with	  the	  LEN	  assumptions,	  we	  assume	  that	  the	  tax	  base	  reduction	  is	  linear	  

in	   tax	  planning	   effort	  b:	   y = kyb +θ y .	   Consequently,	   the	   reduction	  of	   the	  principal’s	   tax	  

liability	   is	   yτ = τ Py .	   ky 	  denotes	  the	  efficiency	  parameter	  for	  tax	  planning,	  meaning	  that	  

highly	  skilled	  tax	  managers	  have	  high	  values	  of	   ky .	   
θ y  N 0,σ y

2( ) 	  is	  the	  random	  variable	  

representing	  tax	  risk.	  We	  do	  not	  distinguish	  between	  different	  sources	  of	  tax	  risk;	  all	  tax	  

risks	  are	  summarized	  by	  the	  parameter	  σ y
2 .	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
8	  Phillips	   (2003)	  carries	  out	  an	  empirical	   study	  on	   the	  effects	  of	  after-‐tax	  performance	  measures	  on	   the	  
corporate	  effective	  tax	  rate.	  Armstrong	  et	  al.	  (2012)	  find	  a	  significant	  negative	  relationship	  of	  tax	  directors’	  
incentive	   compensation	   and	   the	   GAAP	   effective	   tax	   rate.	   Dyreng	   et	   al.	   (2010)	   find	   that	   individual	  
executives	  have	  substantial	  influence	  on	  the	  level	  of	  firms’	  tax	  avoidance.	  
9	  Investment	  effects	  of	  tax	  uncertainty	  are	  analyzed	  by	  Niemann	  (2004,	  2011).	  
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The	   random	   variables	   θ x 	  and	   θ y 	  can	   basically	   be	   correlated	   in	   any	   direction:	  

σ xy =σ xσ yρxy ,	  with	  σ xy 	  as	  the	  covariance	  and	   ρxy ∈ −1;1[ ] 	  as	   the	  correlation	  coefficient.	  

Fiscal	  policy	  and	   fiscal	  administration	  provide	  some	  reasons	  why	  operational	   risk	  and	  

tax	  risk	  could	  be	  correlated.	  For	  instance,	  tax	  reform	  activities	  are	  pro-‐cyclical	  ( ρxy > 0 )	  

in	  some	  jurisdictions	  and	  counter-‐cyclical	  ( ρxy < 0 )	  in	  others.	  Tax	  audit	  probability	  and	  

rigor	  of	  tax	  audits	  can	  be	  either	  higher	  ( ρxy > 0 )	  or	   lower	  ( ρxy < 0 )	   if	   tax	  revenues	  are	  

low	   due	   to	   a	   recession.	   These	   examples	   indicate	   that	   there	   is	   no	   universal	   a	   priori	  

specification	  of	  the	  algebraic	  sign	  of	   ρxy .	  In	  addition,	  the	  correlation	  coefficient	  can	  vary	  

across	   firms,	   because	   a	   firm’s	   or	   an	   industry’s	   business	   cycle	   can	   differ	   from	  

macroeconomic	  cycles.	  

The	  principal’s	  total	  after-‐tax	  cash	  flow	  before	  deducting	  remuneration	  costs	  is	  given	  by	  

xτ + yτ 	  with	  an	  expected	  value	  of	  
  
E xτ + yτ⎡⎣ ⎤⎦ = 1−τ p( )kxa +τ

pkyb .	  

In	  accordance	  with	  the	  agent’s	  disutility	  of	  operational	  effort	  we	  assume	  V b( ) = b2 / 2 	  for	  

the	   disutility	   of	   tax	   planning	   effort.	   Consequently,	   the	   agent’s	   after-‐tax	   certainty	  

equivalent	  CE 	  can	  be	  written	  as:	  
  
CE = E sτ⎡⎣ ⎤⎦ −V (a)−V (b)− r

2
Var sτ⎡⎣ ⎤⎦ .	  
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3.2	   Observable	  Efforts	  

As	  a	  benchmark	  case	  we	  consider	  observable	  efforts,	  so	   that	   the	  principal	  can	  directly	  

determine	   and	   enforce	   the	   desired	   effort	   levels.	   In	   this	   case	   only	   the	   participation	  

constraint	  must	  be	   fulfilled	   to	  ensure	   that	   the	  agent	  accepts	   the	  employment	  contract.	  

The	   participation	   constraint	   requires	   that	   the	   agent	   receives	   at	   least	   his	   after-‐tax	  

reservation	   utility:	    CE = uτ = 0 .	   Assuming	   a	   risk	   neutral	   principal,	   observable	   efforts	  

imply	   that	   a	   fixed	   salary	   S0 	  without	   variable	   compensation	   is	   optimal.	   Since	   the	  

participation	   constraint	  must	   hold	  with	   equality,	   it	   follows	   that	  
  
1−τ A( )S0 =

1
2

a2 + 1
2

b2 ,	  

so	  that	  the	  pre-‐tax	  fixed	  salary	  amounts	  to	  
  
S0 =

1
1−τ A

1
2

a2 + 1
2

b2⎛
⎝⎜

⎞
⎠⎟
.	  	  

The	   principal’s	   objective	   function	  N 	  is	   defined	   by	   the	   expected	   after-‐tax	   operational	  

cash	  flows	  less	  deductible	  managerial	  compensation	  plus	  expected	  reduction	  of	  the	  tax	  

liability	  caused	  by	  tax-‐planning	  efforts:	  

  
N = E 1−τ P( ) x − S0( ) +τ P y⎡

⎣
⎤
⎦ = 1−τ P( )kxa −

1−τ P

1−τ A

1
2

a2 + 1
2

b2⎛
⎝⎜

⎞
⎠⎟
+τ Pkyb. 	   	   	  	  	  	  (1)	  

The	  optimal	  effort	  levels	  
  

a f ,b f( ) 	  are:	  

  

∂N
∂a

= 1−τ P( )kx −
1−τ P

1−τ A a f = 0 ⇒ a f = 1−τ A( )kx ,

∂N
∂b

= τ Pky −
1−τ P

1−τ A b f = 0 ⇒ b f = 1−τ A( ) τ P

1−τ P ky .
	   	   	   	   	   	  	  	  	  (2)	  
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Optimal	   operational	   effort	   is	   unaffected	   by	   the	   corporate	   tax	   rate	  τ P 	  and	   depends	  

negatively	   on	   the	   agent’s	   wage	   tax	   rate	  τ A .	   Increasing	   the	  wage	   tax	   rate	   reduces	   the	  

optimal	   operational	   effort	   as	   well	   as	   the	   optimal	   tax	   planning	   effort,	   because	   higher	  

wage	   taxes	   require	   a	   higher	   salary	   to	   compensate	   the	   agent	   for	   a	   given	   effort,	   thus	  

making	  each	  level	  of	  effort	  more	  expensive	  for	  the	  principal.	  This	  holds	  for	  both	  types	  of	  

effort,	   and	   the	   relation	   between	   the	   optimal	   effort	   levels	   depends	   on	   the	   individual	  

productivities	   as	   well	   as	   on	   the	   corporate	   tax	   rate:	  
  

a f

b f =
1−τ p( )
τ p

kx

ky

	  Obviously,	   tax	  

planning	  becomes	  more	  attractive	  for	  higher	  corporate	  tax	  rates	  ( ∂b f / ∂τ P > 0 ).	  10	  

Even	  without	   further	   considering	   corporate	   governance	   properties	   eq.	   (2)	   provides	   a	  

reason	   for	   tax	   aggressiveness	   differentials	   between	   firms.	   The	   optimal	   degree	   of	   tax	  

aggressiveness	  depends	  on	  tax	  planning	  productivity.	  Different	  agents	  in	  different	  firms	  

with	   different	   productivities	   will	   therefore	   provide	   different	   effort	   combinations.	   In	  

addition,	   personal	   as	  well	   as	   corporate	   tax	   rate	  differentials	   explain	  why	   some	  agents	  

are	  more	  tax	  aggressive	  than	  others.	  

Substituting	  the	  optimal	  efforts	   a f 	  and	   b f 	  yields	  the	  principal’s	  expected	  net	  cash	  flow:	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
10	  To	  avoid	  infinite	  values	  we	  confine	  our	  analysis	  to	  tax	  rates	  strictly	  below	  100%:	  τ A ,τ P ∈ 0,1[ ) 	  
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N = 1−τ P( ) 1−τ A( )kx
2 +

1−τ A

1−τ P τ P( )2
ky

2 −
1−τ P

1−τ A

1
2

1−τ A( )2
kx

2 + 1
2
τ P( )2 1−τ A

1−τ P

⎛

⎝⎜
⎞

⎠⎟

2

ky
2

⎡

⎣
⎢
⎢

⎤

⎦
⎥
⎥

= 1
2
⋅
1−τ A

1−τ P 1−τ P( )2
kx

2 + τ P( )2
ky

2⎡
⎣⎢

⎤
⎦⎥

:=K
  

.

	  

	  	  	  	  (3)	  

Consistent	   with	   intuition,	   we	   define	   an	   effect	   of	   increasing	   the	   corporate	   tax	   rate	   as	  

“normal”	  when	   the	  operational	   effort	  decreases,	   tax	  planning	  effort	   increases,	   and	   the	  

expected	  net	  cash	  flow	  decreases.	  “Paradoxical”	  tax	  effects	  are	  defined	  as	  the	  opposite.	  

With	   observable	   efforts,	   it	   follows	   from	   (2)	   that	   we	   get	   “neutral”	   effects	   for	   the	  

operational	  effort	  and	  normal	  effects	  for	  tax	  planning.	  Furthermore,	  in	  a	  model	  without	  

tax	  planning	  (this	  is	  equivalent	  to	  setting	   0yk = )	  a	  simple	  inspection	  of	  (3)	  reveals	  that	  

the	   principal’s	   objective	   function	   also	   displays	   normal	   behavior	   for	   each	   level	   of	  

corporate	   tax	  rates.	  However,	  as	   the	   following	  proposition	  states,	   in	  a	  setting	  with	   tax	  

planning	   the	   principal’s	   expected	   net	   cash	   flow	   behaves	   always	   paradoxically	   for	  

sufficiently	  high	  corporate	  tax	  rates:	  	  

Proposition	   1:	   For	   any	   combination	   of	   strictly	   positive	   productivities	   there	  

exists	   a	   unique	   critical	   corporate	   tax	   rate	    τ
P ∈ 0,1( ) 	  such	   that	   the	   principal’s	  

objective	  function	  increases	  for	  all	  corporate	  tax	  rates	  exceeding	   τ
P .	  

Proof:	  From	  the	  partial	  derivative	  of	  N	  it	  follows	  that:	  
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∂N
∂τ P = 1

2
⋅ 1−τ A( ) τ P 2−τ P( )

1−τ P( )2 ky
2 − kx

2
⎡

⎣

⎢
⎢
⎢

⎤

⎦

⎥
⎥
⎥
≥ 0 ⇔

τ P 2−τ P( )
1−τ P( )2

:=q τ P( )
  

≥
kx

ky

⎛

⎝
⎜

⎞

⎠
⎟

2

> 0

	   	  

	  	  	  	  (4)	  

Since	  
  
q

τ P=0
= 0, lim

τ P→1
q τ P( ) = +∞ 	  and	  

  
dq

dτ P > 0 ,	   there	   is	   exactly	   one	   value	    τ
P ∈ 0,1( ) 	  

such	  that	  condition	  (4)	  is	  fulfilled	  for	   τ
P ≥ τ P .	   	   	   	   	  	  	  	  	  	  	  	  	  	  (q.e.d.)	  

With	  high	   corporate	   tax	   rates,	   the	  marginal	   benefits	   of	   tax	  planning	  by	   increasing	   the	  

corporate	   tax	   rate	   outweigh	   the	   marginal	   loss	   in	   net	   operating	   cash	   flows	   after	  

managerial	  remuneration.	  According	  to	  (4),	   the	  exact	   level	  of	   the	  critical	  corporate	  tax	  

rate	   τ
P 	  depends	   on	   the	   relation	   between	   the	   productivities	   of	   operational	   efforts	   and	  

tax	  planning.	  If	  the	  operational	  productivity	  is	  much	  larger	  than	  the	  productivity	  of	  tax	  

planning,	  the	  critical	  value	   τ
P 	  would	  also	  be	  relatively	  large,	  making	  it	  unlikely	  in	  those	  

scenarios	  that	  the	  paradoxical	  case	  would	  occur	  for	  realistic	  tax	  rates.	  

	  

3.3	   Unobservable	  efforts	  

If	   efforts	   are	   non-‐observable,	   the	   principal	   has	   to	   offer	   a	   performance-‐based	  

compensation	   contract	   to	   ensure	   that	   the	   agent	  provides	   the	  desired	  effort	   levels.	  We	  

consider	  a	  scenario	  with	  a	  single	  performance	  measure	  m	  that	  is	  defined	  by	  the	  after-‐tax	  

cash	   flow	   before	   deducting	   remuneration	   costs,	   i.e.,	  
  
m = 1−τ P( )x +τ P y .	   This	   is	  

motivated	  by	  the	  principal’s	  desire	  to	  induce	  both	  operational	  and	  tax	  planning	  efforts.	  
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Since	   the	   impact	   of	   tax	   planning	   shows	   up	   in	   tax	   savings,	   an	   after-‐tax	   measure	   is	  

appropriate	  to	  provide	  incentives	  for	  tax	  planning	  activities.	  

Gross	  managerial	  compensation	  is	  thus	  defined	  as	  S0 +α 1−τ P( )x +τ Py⎡⎣ ⎤⎦ ,	  with	  α 	  as	  the	  

bonus	  coefficient	  attached	  to	  the	  performance	  measure.	  

Inserting	  the	  agent’s	  net	  compensation	  after	  wage	  taxation	  

  
sτ = 1−τ A( ) S0 +α 1−τ P( )x +τ P y⎡

⎣
⎤
⎦

⎡
⎣

⎤
⎦ = 1−τ A( )S0 +α 1−τ A( ) 1−τ P( )x +τ P y⎡

⎣
⎤
⎦ .	  	   	  	  	  	  (5)	  

gives	  the	  after-‐tax	  certainty	  equivalent:	  

CE = 1−τ A( ) S0 + 1−τ P( )αkxa +τ Pαkyb⎡⎣ ⎤⎦ −
1
2
a2 − 1

2
b2 − r

2
1−τ A( )2α 2σ 2 ,	  

with	  σ 2 = 1−τ P( )2σ x
2 + τ P( )2σ y

2 + 2τ P 1−τ P( )σ xσ yρxy .	   	   	   	   	   	  	  	  	  (6)	  

Optimizing	  the	  certainty	  equivalent	  with	  respect	  to	  a 	  and	  b 	  leads	  to	  the	  agent’s	  optimal	  

effort	  levels:	  

∂CE
∂a

= 1−τ A( ) 1−τ P( )αkx − a = 0 ⇒ a* = 1−τ A( ) 1−τ P( )αkx 	  	   	   	   	  	  	  	  (7)	  

∂CE
∂b

= 1−τ A( )τ Pαky − b = 0 ⇒ b* = 1−τ A( )τ Pαky .	   	   	   	   	   	  	  	  	  (8)	  

Using	   the	   binding	   participation	   constraint	     CE = uτ = 0 	  the	   agent’s	   expected	  

remuneration	  before	  wage	  taxation	  can	  be	  written	  as:	  
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E s⎡⎣ ⎤⎦ =

1
2
⋅α 2 1−τ A( ) K + rσ 2( ) with K = 1−τ P( )2

kx
2 + τ P( )2

ky
2 	   	  	   	   	  	  	  	  (9)	  

Using	  (9)	  and	  substituting	  the	  optimal	  effort	  levels	  from	  (7)	  and	  (8)	  permits	  to	  compute	  

the	   principal’s	   expected	   net	   cash	   flow	   after	   remuneration	   costs	   as	   a	   function	   of	   the	  

bonus	  coefficient	  α 	  only:	  

  
N = K 1−τ A( )α − 1

2
⋅ 1−τ P( ) 1−τ A( )α 2 K + rσ 2( ) .	   	   	   	   	   	   	  	  (10)	  

Optimizing	  this	  objective	  function	  with	  respect	  to	  the	  bonus	  coefficient	  α 	  yields	  :	  

∂N
∂α

= K 1−τ A( )−α 1−τ A( ) 1−τ P( ) K + rσ 2( ) = 0 ⇒ α * = K
1−τ P( ) K + rσ 2( ) .	  	   	  	  (11)	  

Inspection	   of	   (11)	   shows	   that	   the	   optimal	   bonus	   coefficient	   increases	   directly	   in	   the	  

corporate	  tax	  rate	  due	  to	  the	  term	    1−τ
P 	  in	  the	  denominator	  and	  may	  even	  exceed	  unity	  

for	  high	  corporate	  tax	  rates.	  Together	  with	  potentially	  positive	  fixed	  remunerations	  S0 	  

this	   seems	   to	   imply	   that	   the	   principal	   cannot	   collect	   positive	   cash	   flows	   for	   high	  

corporate	   tax	   rates.	   This	   apparent	   contradiction	   dissolves	   if	   the	   principal’s	   objective	  

function	  given	  the	  optimal	  α∗ 	  is	  written	  as	  follows:	  

  

N = E 1−τ P( ) x − S0
τ −α ∗ 1−τ P( )x +τ P y( )⎡

⎣
⎤
⎦ +τ

P y{ }
= 1−τ P( ) kxa − S0

τ −α ∗ 1−τ P( )kxa +τ
Pkyb( )⎡

⎣
⎤
⎦ +τ

Pkyb

= 1− 1−τ P( )α∗⎡
⎣

⎤
⎦ ⋅ 1−τ P( )kxa +τ

Pkyb⎡
⎣

⎤
⎦ − 1−τ P( )S0

τ

= 1− K
K + rσ 2

⎛

⎝⎜
⎞

⎠⎟
⋅ 1−τ P( )kxa +τ

Pkyb⎡
⎣

⎤
⎦ − 1−τ P( )S0

τ .

	   	   	   	   	   	  	  (12)	  
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Thus,	   the	   effective	   bonus	   coefficient	   is	   1−τ P( )α 	  rather	   than	  α ,	   so	   that	   for	   extremely	  

high	  tax	  rates	  very	  high	  levels	  of	  α 	  can	  be	  optimal	  without	  implying	  a	  negative	  objective	  

value	   for	   the	   principal.	   The	   reason	   for	   this	   effect	   is	   that	   the	   variable	   compensation	   is	  

based	   on	   the	   after-‐tax	   cash	   flow.	   Thus,	   the	   “net”	   bonus	   coefficient	  
  
α 1−τ P( ) 	  after	  

corporate	  taxes	  would	  not	  be	  directly	  affected	  by	  the	  corporate	  tax	  rate.	  To	  achieve	  this,	  

the	  nominal	  bonus	  parameter	  α 	  has	  to	  be	  adapted	  by	  dividing	    K K + rσ 2( ) 	  by	    1−τ P( ) .	  

The	  optimal	  efforts	  using	  the	  bonus	  coefficient	  from	  (11)	  are	  defined	  by:	  

a* = 1−τ A( ) 1−τ P( )αkx = 1−τ A( ) Kkx
K + rσ 2 	   	   	   	   	   	   	   	  	  (13)	  

b* = 1−τ A( )τ Pαky =
1−τ A( )τ P

1−τ P

Kky
K + rσ 2 .	   	   	   	   	   	   	   	  	  (14)	  

In	  the	  optimum,	  the	  principal’s	  expected	  net	  cash	  flow	  is:	  	  

  
N = 1

2
⋅

1−τ A( )K 2

1−τ P( ) K + rσ 2( ) .	   	   	   	   	   	   	   	   	   	  	  (15)	  

Note	   that	   the	   relation	   between	   the	   optimal	   unobservable	   effort	   levels	   is	   the	   same	   as	  

under	  observability,	  i.e.	  	  

  

a∗

b∗ =
1−τ p( )
τ p

kx

ky

= a f

b f ,	  	   	   	   	   	   	   	   	   	   	  	  (16)	  

but	   the	   respective	  magnitudes	   differ	   due	   to	   the	   trade-‐off	   between	   incentives	   and	   risk	  
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that	  is	  reflected	  in	  the	  scaling	  factor	  
  
K K + rσ 2( ) <1 .	  

Different	   from	   the	   observability	   case,	   the	   principal	   can	   no	   longer	   separately	   fix	   both	  

efforts,	  which	  are	  now	  induced	  indirectly	  by	  giving	  incentives	  based	  on	  the	  performance	  

measure	  m.	  Thus,	  both	  efforts	  are	  linked	  through	  the	  incentive	  parameter	  α .	  The	  effects	  

of	   varying	   the	   corporate	   tax	   rate	   are	   not	   obvious	   because	    a
*, b*, N ,α∗ 	  are	   directly	  

affected	  by	  τ P 	  and	  indirectly	  via	  K τ P( ) 	  as	  well	  as	  σ 2 τ P( ) .	  

Proposition	  2:	  Operational	  effort	  a* 	  always	  increases	  in	  the	  corporate	  tax	  rate	  if	  

tax	  planning	   is	   riskless.	  Otherwise,	   it	   can	   increase	  or	  decrease	   in	   the	   corporate	  

tax	  rate.	  

Proof:	  Differentiating	  (13)	  with	  respect	  to	   Pτ 	  and	  simplifying	  leads	  to:	  

   

∂a*

∂τ P =
2rkx 1−τ A( )

K + rσ 2( )2

>0
  

ky
2τ P σ x

2 1−τ P( ) + ρxyσ xσ yτ
P( )− kx

2 1−τ P( ) σ y
2τ P + ρxyσ xσ y 1−τ P( )( )⎡

⎣
⎤
⎦

:=B
  

	  

	   	   	   	   	   	   	   	   	   	   	   	  	  (17)	  

If	  tax	  planning	  is	  riskless,	  we	  have	  
  
σ y

2 = 0 ,	  making	  the	  term	  B	  in	  brackets	  positive	  

which	  implies	  that	  operational	  effort	  strictly	  increases	  in	  the	  corporate	  tax	  rate.	  

Otherwise,	  for	  σ y > 0 ,	  the	  algebraic	  sign	  of	  this	  partial	  derivative	  depends	  on	  the	  

correlation	   coefficient	   ρxy .	   The	   simplest	   case	   is	     
ρxy = 0 ,	   i.e.,	   the	   risks	   are	  
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uncorrelated.	  Here	  we	  get	  

∂a*

∂τ P
ρxy=0

>
=
<

⎧
⎨
⎪

⎩⎪

⎫
⎬
⎪

⎭⎪
0 ⇔

ky
σ y

>
=
<

⎧
⎨
⎪

⎩⎪

⎫
⎬
⎪

⎭⎪

kx
σ x

	   	   	   	   	   	   	  	  (18)	  

If	  there	  is	  non-‐zero	  correlation,	  four	  cases	  have	  to	  be	  distinguished:	  

1. ρ > −σ x

σ y

⋅1−τ
P

τ P ∧ ρ > −
σ y

σ x

⋅ τ P

1−τ P :

∂a*

∂τ P

>
=
<

⎧
⎨
⎪

⎩⎪

⎫
⎬
⎪

⎭⎪
0⇔

ky
kx

⎛
⎝⎜

⎞
⎠⎟

2 >
=
<

⎧
⎨
⎪

⎩⎪

⎫
⎬
⎪

⎭⎪

1−τ P

τ P ⋅
σ y
2τ P + ρxyσ xσ y 1−τ

P( )
σ x
2 1−τ P( ) + ρxyσ xσ yτ

P

2. ρ < −σ x

σ y

⋅1−τ
P

τ P ∧ ρ < −
σ y

σ x

⋅ τ P

1−τ P :

∂a*

∂τ P

>
=
<

⎧
⎨
⎪

⎩⎪

⎫
⎬
⎪

⎭⎪
0⇔

ky
kx

⎛
⎝⎜

⎞
⎠⎟

2 <
=
>

⎧
⎨
⎪

⎩⎪

⎫
⎬
⎪

⎭⎪

1−τ P

τ P ⋅
σ y
2τ P + ρxyσ xσ y 1−τ

P( )
σ x
2 1−τ P( ) + ρxyσ xσ yτ

P

	   	   	  	  (19)

	  

3. ρ > −σ x

σ y

⋅1−τ
P

τ P ∧ ρ < −
σ y

σ x

⋅ τ P

1−τ P :
∂a*

∂τ P ≥ 0 ∀kx ,ky > 0

4. ρ < −σ x

σ y

⋅1−τ
P

τ P ∧ ρ > −
σ y

σ x

⋅ τ P

1−τ P :
∂a*

∂τ P ≤ 0 ∀kx ,ky > 0
	   	   	  	  	  	  	  	  	  	  	  	  (q.e.d.)

	  

Before	   we	   explain	   the	   economics	   behind	   this	   proposition,	   we	   first	   present	   a	   related	  

result	  for	  the	  tax	  planning	  effort	  such	  that	  we	  can	  jointly	  discuss	  both	  aspects.	  

Proposition	  3:	  Tax	  planning	  effort	  b* 	  always	  increases	  in	  the	  corporate	  tax	  rate	  

if	  tax	  planning	  is	  riskless.	  Otherwise,	  it	  can	  increase	  or	  decrease	  in	  the	  corporate	  

tax	  rate.	  
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Proof:	  Differentiating	  (14)	  with	  respect	  to	   τ
P 	  gives	  

   

∂b*

∂τ P = 1−τ A

1−τ P ⋅
ky

K + rσ 2

>0
  

K
1−τ P + 2rτ P

K + rσ 2 B
⎛

⎝⎜
⎞

⎠⎟
,	   	   	   	   	   	  	  (20)	  

with	  B	  as	  defined	  in	  (17).	  As	  has	  already	  been	  shown	  in	  the	  proof	  of	  Proposition	  2,	  

we	  have	    B > 0 	  if	  
  
σ y

2 = 0 ,	  making	  the	   term	  in	   in	  parentheses	  clearly	  positive.	  For	  

positive	   risks	  of	   tax	  planning,	  all	   cases	  with	    B > 0 	  as	   identified	   in	  Proposition	  2	  

also	   imply	   increasing	   tax	   planning,	   whereas	   not	   all	   cases	   with	    B < 0 	  lead	   to	  

decreasing	   tax	  planning	  with	   respect	   to	   τ
P 	  due	   to	   the	  positive	   term	  

  
K 1−τ P( ) .	  

For	  uncorrelated	  risks,	  we	  now	  get	  

 

∂b*

∂τ P
ρxy=0

>
=
<

⎧
⎨
⎪

⎩⎪

⎫
⎬
⎪

⎭⎪
0 ⇔

K K + rσ 2( )
2r τ P( )2 1−τ P( )2

>0
  

>
=
<

⎧
⎨
⎪

⎩⎪

⎫
⎬
⎪

⎭⎪
kx
2σ y

2 − ky
2σ x

2 	   	   	   	  	  (21)	  

To	  show	  that	  this	  partial	  derivative	  can	  be	  negative,	  we	  rewrite	  (21)	  as	  follows:	  

 

∂b*

∂τ P
ρxy=0

< 0

⇔ K K + rσ 2( ) < 2r τ P( )2 1−τ P( )2 kx2σ y
2 − ky

2σ x
2( )

⇔ 1−τ P( )4 kx4 + τ P( )4 ky4 + 2 τ P( )2 1−τ P( )2 kx2ky2
>0

  

+ r[ 1−τ P( )4 kx2σ x
2 + τ P( )4 ky2σ y

2 + 3 τ P( )2 1−τ P( )2 ky2σ x
2

>0
  

− τ P( )2 1−τ P( )2 kx2σ y
2

>0
  

]< 0

	  

	   	   	   	   	   	   	   	   	   	   	   	  	  (22)	  
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This	   inequality	   can	  only	  hold	   if	   the	   last	   (negative)	   term	  on	   the	  LHS	  dominates.	  

This	   requires	   that	   operational	   productivity	   kx 	  as	   well	   as	   tax	   risk	  σ y
2 	  are	   large	  

compared	  to	  tax	  planning	  productivity	   ky 	  and	  operational	  risk	  σ x
2 .	  To	  prove	  the	  

mere	   existence	   of	   such	   an	   effect,	   a	   numerical	   example	   is	   sufficient.	   Figure	   1	  

shows	  the	  optimal	  level	  of	  tax	  planning	  as	  a	  function	  of	  the	  corporate	  tax	  rate	  for	  

the	  parameter	  setting ρxy = 0 ,	   kx = r =σ x =σ y = 1 ,	   ky = 0.1 ,	  τ
A = 0.4 :	  

	  

Figure	  1:	  Optimal	  tax	  planning	  effort	  as	  a	  function	  of	  the	  corporate	  tax	  rate	  

For	   corporate	   tax	   rates	   in	   the	   interval	  τ P ∈ 0.595,0.906[ ] 	  optimal	   tax	   planning	  

decreases	  with	  increasing	  corporate	  tax	  rate.	  	   	   	   	   	  	  	  	  	  	  	  	  	  	  (q.e.d.)	  

Analogous	   arguments	   can	   be	   advanced	   for	   non-‐zero	   correlations.	   We	   do	   not	   include	  

them	  in	  detail	  as	  this	  does	  not	  give	  any	  significant	  additional	  insights.	  	  

Intuitively,	  one	  would	  expect	  that	  tax	  planning	  effort	   increases	  with	  a	   larger	  corporate	  

tax	  rate.	  Proposition	  3	  shows	  that	  this	  “normal”	  behavior	  always	  occurs	  if	  tax	  planning	  

does	  not	  involve	  any	  separate	  risks	  (
  
σ y

2 = 0 ).	  The	  reason	  can	  be	  seen	  by	  inspecting	  the	  
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fraction	  
  
K K + rσ 2( ) 	  that	   displays	   the	   principal’s	   risk-‐return	   trade-‐off.	   For	    σ y

2 = 0 	  we	  

arrive	  at	  

  

K
K + rσ 2

σ y=0

=
1−τ P( )2

kx
2 + τ P( )2

ky
2

1−τ P( )2
kx

2 + τ P( )2
ky

2 + r 1−τ P( )2
σ x

2
=

kx
2 + τ P

1−τ P

⎛
⎝⎜

⎞
⎠⎟

2

ky
2

kx
2 + τ P

1−τ P

⎛
⎝⎜

⎞
⎠⎟

2

ky
2 + rσ x

2

.	   	   	  	  (23)	  

This	  expression	  strictly	  increases	  in	  the	  corporate	  tax	  rate,	  which	  is	  due	  to	  the	  fact	  that	  

with	  higher	   τ
P ,	   tax	  planning	  becomes	  more	  profitable	  without	   causing	   any	   additional	  

risks.	  In	  order	  to	  make	  use	  of	  these	  effects,	  the	  principal	  increases	  the	  bonus	  coefficient	  

α ,	  not	  only	  to	  keep	  the	  previous	  incentives	  of	  the	  nominal	  bonus	  coefficient	  intact,	  but	  

additionally	  to	  account	   for	  the	  new	  trade-‐off.	  Since	  operational	  effort	  and	  tax	  planning	  

are	   linked	   through	   the	   bonus	   coefficient,	   the	   increase	   in	  α 	  implies	   that	   operational	  

effort	  also	  increases	  with	  higher	  corporate	  taxes.	  In	  turn,	  this	  leads	  to	  an	  effect	  that	  we	  

have	  termed	  “paradoxical”	  regarding	  the	  operational	  effort,	  explaining	  the	  related	  result	  

in	  Proposition	  2.	  	  

The	   other	   results	   of	   Propositions	   2	   and	  3	   can	  be	   explained	   in	   a	   similar	  way.	   Suppose	  

  
σ y

2 > 0 	  and	  uncorrelated	  risks.	  Now,	  an	  increase	  in	  the	  corporate	  tax	  rate	  still	  makes	  tax	  

planning	  more	  profitable	   in	  expectation,	  but	   this	  comes	  at	  a	  cost	   since	   the	  risks	  of	   tax	  

planning	  also	  increase.	  This	  affects	  the	  principal’s	  risk-‐return	  trade-‐off,	  and	  it	  turns	  out	  

that	   the	   net	   effect	   depends	   on	   the	   comparison	   between	   the	   “risk-‐adjusted”	  

productivities	   
ky σ y 	  of	  tax	  planning	  and	  of	  operational	  effort	   kx σ x .	  Since	  estimations	  



	   25	  

of	  total	  tax	  risk	  are	  not	  publicly	  available,11	  it	  is	  not	  possible	  to	  assess	  whether	  this	  is	  a	  

likely	   case.	  However,	   (18)	   shows	   that	  unexpected	   tax	   effects	  on	  operational	   effort	   are	  

basically	   possible.	   By	   contrast,	   previous	  models	  without	   tax	   planning	   effort	   show	   the	  

irrelevance	  of	  corporate	  taxation	  on	  operational	  effort	  (Niemann,	  2008,	  p.	  285)	  or	  take	  

the	   corporate	   tax	   rate	   as	   given	   (Desai/Dharmapala,	   2006).	   Finally,	   with	   non-‐zero	  

correlations,	   the	   logic	   of	   comparing	   risk-‐adjusted	   productivities	   still	   applies,	   but	   the	  

formal	  expressions	  are	  much	  more	  cumbersone	  due	  to	  the	  additional	  correlation	  terms.	  

Proposition	   3	   and	   (14)	   also	   indicate	   why	   some	   firms	   are	   more	   tax	   aggressive	   than	  

others.	   The	   parameters	   that	   determine	   the	   optimal	   level	   of	   tax	   planning	   are	   agent-‐

specific	   (productivities	   and	   risk	   aversion),	   firm-‐	   or	   industry-‐specific	   (risk	   levels	   and	  

correlation),	   and	   country-‐specific	   (tax	   rates).	   Against	   this	   background,	   it	   is	   not	  

surprising	   that	   different	   firms	   show	   different	   degrees	   of	   tax	   avoidance.	   Given	   the	  

multitude	  of	  different	  determinants	  of	  tax	  planning	  effort	  even	  in	  this	  simple	  model,	  it	  is	  

likely	   that	   empirical	   studies	   of	   tax	   avoidance	   could	   benefit	   from	   these	   additional	  

independent	   variables.	   In	   this	   regard,	   our	   theory	   is	   consistent	   with	   the	   results	   of	   a	  

recent	  empirical	  paper	  by	  Francis	  et	  al.	   (2013)	  on	  the	  association	  between	  managerial	  

ability	   and	   tax	   avoidance.	   They	   hypothesize	   and	   find	   a	   negative	   relation	   between	  

managerial	   ability	   and	   tax	   avoidance	   (more	   able	   managers	   devote	   more	   effort	   to	  

productive	   activities	   and	   concentrate	   less	   on	   tax	   avoidance).	   They	   measure	   tax	  

avoidance	  by	  effective	  tax	  rates,	  i.e.,	  the	  ratio	  of	  cash	  taxes	  paid	  over	  pre-‐tax	  income.	  A	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
11	  FIN	  48	   statements	   refer	   to	  uncertain	   income	   tax	  benefits,	   but	  not	   to	   legislative	   tax	   risks	  or	   risk	   from	  
illegal	  tax	  planning.	  See,	  e.g.,	  Mills	  et	  al.	  (2010).	  
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positive	  association	  between	  effective	  tax	  rates	  and	  managerial	  ability	  is	  then	  consistent	  

with	  a	  negative	  relation	  between	  managerial	  ability	  and	  tax	  avoidance.	  In	  the	  context	  of	  

our	  theory,	  managerial	  ability	  with	  respect	  to	  productive	  activities	  is	  represented	  by	   kx ,	  

and	  we	  calculate	  the	  effective	  tax	  rate	  (ETR)	  as	  the	  ratio	  of	  expected	  taxes	  over	  expected	  

pre-‐tax	  income	  before	  reductions	  induced	  by	  tax	  planning.	  Thus,	  ETR	  is	  given	  by	  

  
ETR =

τ P Ε x⎡⎣ ⎤⎦ − Ε s⎡⎣ ⎤⎦ − Ε y⎡⎣ ⎤⎦( )
Ε x⎡⎣ ⎤⎦ − Ε s⎡⎣ ⎤⎦

= τ P 1−
Ε y⎡⎣ ⎤⎦

Ε x⎡⎣ ⎤⎦ − Ε s⎡⎣ ⎤⎦

⎛

⎝
⎜

⎞

⎠
⎟ . 	   	   	   	   	   	  	  (24)	  

Inserting	  the	  expressions	  for	  the	  optimal	  solutions	  given	  in	  (9),	  (11),	  (13),	  (14)	  yields	  

  

ETR = τ P 1−

1−τ A( )τ P

1−τ P( )
K

K + rσ 2 ky
2

1−τ A( ) K
K + rσ 2 kx

2 − 1
2

1−τ A

1−τ P( )2

K
K + rσ 2

⎛

⎝⎜
⎞

⎠⎟

2

K + rσ 2( )

⎡

⎣

⎢
⎢
⎢
⎢
⎢
⎢

⎤

⎦

⎥
⎥
⎥
⎥
⎥
⎥

= τ P 1−
2τ P 1−τ P( )ky

2

1−τ P( )2
kx

2 − τ P( )2
ky

2

⎡

⎣

⎢
⎢
⎢

⎤

⎦

⎥
⎥
⎥
.

	  	   	   	   	  	  (25)	  

Differentiating	  ETR	  with	  respect	  to	   kx 	  leads	  to	  

  

∂ETR
∂kx

=
4 τ P( )2

1−τ P( )3
kxky

2

1−τ P( )2
kx

2 − τ P( )2
ky

2⎡
⎣⎢

⎤
⎦⎥

2 > 0. 	  	   	   	   	   	   	   	   	  	  (26)	  

Hence,	   the	   implications	   of	   our	  model	   are	   consistent	  with	   the	   findings	   of	   Francis	   et	   al.	  

(2013),	  but	  our	  argument	  is	  much	  broader	  than	  their	  hypothesis	  as	  we	  take	  into	  account	  
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the	  optimal	  adjustment	  of	  the	  incentive	  contract	  with	  respect	  to	  all	  parameters.	  	  

Moreover,	   comparing	   the	   cases	   of	   observable	   and	   unobservable	   efforts	   points	   to	   the	  

impact	  of	  corporate	  governance	  on	  tax	  avoidance.	  We	  assume	  that	  better	  governance	  is	  

associated	   with	   better	   observability	   of	   managerial	   efforts.	   Comparing	   (2)	   and	   (14)	  

shows	   that	   better	   governed	   firms	   should	   ceteris	   paribus	   be	  more	   tax	   aggressive	   than	  

others.	  Assuming	  further	  that	  owner-‐managed	  or	  family-‐owned	  firms	  are	  characterized	  

by	  better	  observability	  of	  managerial	  efforts	  (or	  less	  managerial	  diversion	  of	  resources),	  

our	  theoretical	  prediction	  would	  be	  that	  these	  firms	  are	  more	  tax	  aggressive	  than	  non-‐

family	  firms.12	  

The	  next	  apparently	  paradoxical	  tax	  effect	  refers	  to	  the	  principal’s	  objective	  function:	  

Proposition	  4:	  For	  riskless	  tax	  planning,	  the	  principal’s	  expected	  net	  cash	  flow	  N	  

strictly	  increases	  in	   τ
P 	  for	  relatively	  high	  corporate	  tax	  rates	  

  
τ P ≥ kx

2 kx
2 + ky

2( ) .	  

In	  general,	   the	  principal’s	  expected	  net	  cash	  flow	  N 	  can	  increase	  or	  decrease	  in	  

the	  corporate	  tax	  rate	  τ P :	   ∂N
∂τ P

>
=
<

⎧
⎨
⎪

⎩⎪

⎫
⎬
⎪

⎭⎪
0 	  

Proof:	  Differentiating	  N	  with	  respect	  to	   τ
P 	  yields:	  

  

∂N
∂τ P = 1

2
⋅1−τ

A

1−τ P ⋅
1

K + rσ 2 ⋅
K 2

1−τ P + z
K + rσ 2

⎛
⎝⎜

⎞
⎠⎟
	   	   	   	   	   	  	  (27)	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
12 	  The	   empirical	   results	   on	   tax	   aggressiveness	   of	   family	   firms	   by	   Chen	   et	   al.	   (2010)	   and	  
Bauweraerts/Vandernoot	  (2013)	  are	  ambiguous.	  
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with z = 2K K + 2rσ 2( ) τ Pky

2 − 1−τ P( )kx
2( )− rK τ Pσ y

2 − 1−τ P( )σ x
2 + ρxyσ xσ y 1− 2τ P( )( )⎡

⎣
⎤
⎦

	  

Consider	  first	  the	  case	  of	  riskless	  tax	  planning,	  i.e.,	  
  
σ y

2 = 0 .	  Then	  z	  becomes	  

  
z
σ y

2=0
= 2K K + 2rσ 2( ) τ Pky

2 − 1−τ P( )kx
2( ) + rK 1−τ P( )σ x

2⎡
⎣

⎤
⎦ .	  

Obviously,	   if	  
  
τ Pky

2 ≥ 1−τ P( )kx
2 ⇔τ P ≥ kx

2 kx
2 + ky

2( ) ,	   then	  
  
z
σ y

2=0
> 0 	  and	   N	   strictly	  

increases	  in	   τ
P .	  

A	  similar	  result	  emerges	  in	  the	  general	  case	  σ y
2 > 0 .	  Considering	  the	  limiting	  case	  

of	    τ
P →1 ,	   the	  partial	  derivative	   ∂N ∂τ P 	  approaches	   infinity	   for	   any	  parameter	  

setting,	   thus	   implying	   “paradoxical”	  effects	   for	  N	   if	   corporate	   tax	   rates	  are	  very	  

high.	   For	   less	   extreme	   cases,	   the	   correlation	   coefficient	   has	   to	   be	   taken	   into	  

account.	  

For	   non-‐negative	   correlations	   ρxy ≥ 0 ,	   “normal”	   tax	   effects	   prevail	   for	   small	   tax	  

rates:	  

lim
τ P→0

∂N
∂τ P = −

1−τ A( )kx4 kx
2 + r σ x

2 + 2ρxyσ xσ y( )( )
2 kx

2 + rσ x
2( )2

≤ 0 for ρxy ≥ 0 	  	   	   	  	  (28)	  

For	   negative	   correlations,	   however,	   paradoxical	   tax	   effects	   can	   occur	   even	   for	  

very	  low	  tax	  rates	  close	  to	  zero:	  
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lim
τ P→0

∂N
∂τ P > 0 ⇔ kx

2

r
< −σ x σ x + 2ρxyσ y( ) 	   	   	   	   	   	  	  (29)	  

Since	   kx
2 r > 0 	  this	  condition	  can	  hold	  only	  if	  σ x σ y < −2ρxy .	  Hence,	  a	  paradoxical	  

tax	  effect	  for	  low	  tax	  rates	  requires	  a	  negative	  correlation	  coefficient	  and	  high	  tax	  

risk.	   Paradoxical	   tax	   effects	   are	   more	   likely	   for	   high	   risk	   aversion	   and	   low	  

operational	  productivity.	  

Figure	   2	   displays	   this	   paradoxical	   tax	   effect	   on	   expected	   net	   cash	   flow	   for	   the	  

parameters	   ρxy = −1 ,	   kx = r =σ x =σ y = 1 ,	   ky = 0.1 ,	  τ
A = 0.4 	  and	   the	   corporate	   tax	  

rate	  interval	  τ P ∈ 0,0.404[ ] :	  

	  

Figure	   2:	   Principal’s	   objective	   function	   as	   a	   function	   of	   the	   corporate	   tax	   rate

	   	   	   	   	   	   	   	   	   	   	  	  	  	  	  	  	  	  	  	  (q.e.d.)	  

From	   the	   above	   discussion	   it	   follows	   that	   the	   likelihood	   of	   paradoxical	   tax	   effects	  

essentially	   depends	   on	   the	   relation	   of	   the	   risk-‐adjusted	   productivities	   kx
σ x

ky
σ y

.	  
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with	  increasing	  corporate	  tax	  rate)	  tend	  to	  occur	  if	  tax	  planning	  is	  a	  high-‐return-‐low-‐risk	  

activity.	  By	  contrast,	  paradoxical	  tax	  effects	  on	  tax	  planning	  effort	  are	  more	  likely	  if	  tax	  

planning	   is	   a	   low-‐return-‐high-‐risk	  activity	   compared	   to	  operational	   effort.	  Paradoxical	  

tax	  effects	  on	  the	  principal’s	  net	  cash	  flow	  (as	  shown	  in	  Figure	  2)	  require	  some	  rather	  

strong	   assumptions,	   i.e.,	   a	   sufficiently	   negative	   correlation	   and	   tax	   planning	   as	   a	   low-‐

return-‐high-‐risk	  activity.	  

To	  provide	  some	  more	  intuition	  for	  these	  unexpected	  effects	  we	  consider	  the	  behavior	  

of	  the	  variance	  of	  the	  agent’s	  remuneration:	  

Proposition	  5:	  The	  effect	  of	  the	  corporate	  tax	  rate	  on	  the	  variance	  of	  the	  agent’s	  

compensation	   Var s( ) 	  is	  ambiguous:	  
  

∂Var s( )
∂τ P

>
=
<

⎧
⎨
⎪

⎩⎪

⎫
⎬
⎪

⎭⎪
0 .	  

Proof:	   The	   variance	   of	   the	   agent’s	   compensation	   is	   given	   by	  

  
Var s( ) = 1−τ A( )2

α 2σ 2 .	  The	  algebraic	  sign	  of	  the	  partial	  derivative	  with	  respect	  to	  

τ P 	  is	  ambiguous:	  

  

∂Var s( )
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1−τ A( )2
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1−τ P( ) K + rσ 2( )2 K σ y
2 τ P

1−τ P + ρxyσ xσ y

⎛
⎝⎜
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⎨
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+ 2rσ 2

K + rσ 2 1−τ P( )τ P ky
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2 − kx
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2( ) + ρxyσ xσ y τ P( )2
ky

2 − 1−τ P( )2
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2( )⎡
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⎤
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⎫
⎬
⎭

	   	  	  (30)	  
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Since	  

  

Var s( )
τ P=0

=
1−τ A( )2

kx
4σ x

2

kx
2 + rσ x

2( )2 > 0 	  and	  
  
lim
τ P→1

Var s( ) = +∞ ,	  
  

∂Var s( )
∂τ P > 0 	  must	   hold	  

for	  at	  least	  some	  values	  τ P <1 .	  

The	   existence	   of	   a	   negative	   sign	  
  

∂Var s( )
∂τ P < 0 	  depends	   on	   the	  parameter	   setting.	  

For	   a	   zero	   corporate	   tax	   rate	   τ P = 0 	  the	   partial	   derivative	   becomes	  

  

∂Var s( )
∂τ P

τ P=0

=
2 1−τ A( )2

kx
4 kx

2 − rσ x
2( )ρxyσ xσ y

kx
2 + rσ x

2( )3 .	  Its	  algebraic	  sign	  therefore	  depends	  

on	   the	   correlation	   coefficient	   and	  whether	   or	   not	   the	   risk-‐adjusted	   operational	  

productivity	  exceeds	  the	  agent’s	  coefficient	  of	  risk	  aversion:	  

  

∂Var s( )
∂τ P

τ P=0

= 0 for ρxy = 0

∂Var s( )
∂τ P

τ P=0

> 0 ⇔
kx

2

σ x
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⎛

⎝⎜
⎞

⎠⎟
∨

kx
2

σ x
2 < r ∧ ρxy < 0

⎛

⎝⎜
⎞

⎠⎟

∂Var s( )
∂τ P

τ P=0

< 0 ⇔
kx

2

σ x
2 > r ∧ ρxy < 0

⎛

⎝⎜
⎞

⎠⎟
∨

kx
2

σ x
2 < r ∧ ρxy > 0

⎛

⎝⎜
⎞

⎠⎟

	   	   	  	  (31)	  

If	  
  

∂Var s( )
∂τ P < 0 	  for	  τ P = 0 	  it	   follows	   from	   continuity	   that	  

  

∂Var s( )
∂τ P < 0 	  is	   also	   true	  

for	  small	  values	  τ P > 0 .	   	   	   	   	   	   	   	  	  	  	  	  	  	  	  	  	  (q.e.d.)	  

If	  
  

∂Var s( )
∂τ P < 0 	  holds	   for	  τ P > 0 	  then	   an	   interior	   minimum	  τ 0

P 	  of	   Var s( ) 	  exists.	   This	   is	  
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typically	  the	  case	  if	  tax	  planning	  is	  a	  low-‐return-‐high-‐risk	  activity.	  Numerical	  examples	  

for	  different	  correlation	  coefficients	  can	  give	  an	  impression	  of	  the	  variance	  function.	  For	  

the	   parameter	   setting	   kx = r =σ x =σ y = 1 ,	   ky = 0.1 ,	  τ
A = 0.4 	  used	   above,	   the	   following	  

figures	   emerge	   for	   uncorrelated	   risks	   ( ρxy = 0 ,	   LHS)	   and	   the	   rather	   extreme	   case	   of	   a	  

perfectly	  negative	  correlation	  ( ρxy = −1 ,	  RHS):	  

	  

Figure	  3:	  Variance	  of	   the	  agent’s	   total	   remuneration	  as	  a	   function	  of	   the	  corporate	   tax	  

rate	  

Starting	  with	   the	  LHS-‐figure,	  paradoxical	   tax	  effects	   can	  be	  explained	  as	   follows:	  With	  

uncorrelated	  risks,	  the	  variance	  of	  after-‐tax	  cash	  flows	  has	  an	  interior	  minimum	  at	    τ 0
P .	  

Increasing	  the	  tax	  rate	  alleviates	  (aggravates)	  the	  trade-‐off	  between	  motivation	  and	  risk	  

sharing	   if	   the	   tax	   rate	   is	   initially	   below	   (above)	  τ P = τ 0
P ,	   causing	   a	   basically	   positive	  

impact	  on	  the	  bonus	  coefficient	  for	  relatively	  low	  tax	  rates.	  In	  addition,	  higher	  tax	  rates	  

make	  tax	  planning	  more	  beneficial	  for	  the	  principal.	  Thus,	  at	  first	  it	  is	  profitable	  for	  the	  

principal	  to	  increase	  the	  bonus	  coefficient,	  and	  the	  tax	  planning	  effort	  first	  increases	  in	  

the	   tax	   rate.	   However,	   further	   increases	   of	   the	   tax	   rate	   impair	   the	   trade-‐off	   between	  

0.2 0.4 0.6 0.8 tP

0.05

0.10

0.15

VarHsL

0.2 0.4 0.6 0.8 tP

0.05

0.10

0.15

VarHsL



	   33	  

motivation	   and	   risk.	   It	   turns	   out	   that	   this	   effect	   overcompensates	   the	   direct	   positive	  

impact	  of	  a	  higher	  tax	  rate	  implying	  a	  net	  reduction	  of	  the	  tax	  planning	  effort.	  Regarding	  

the	   operational	   effort,	   due	   to	  
 
ky σ y < kx σ x 	  in	   our	   example	   and	   the	   results	   in	  

Proposition	  2,	  the	  effect	  of	  better	  risk	  sharing	  for	  higher	  tax	  rates	  in	  the	  range	  τ P < τ 0
P 	  is	  

eventually	   not	   sufficient	   to	   outweigh	   the	   decrease	   in	   the	   net	   benefit	   of	   operational	  

efforts,	  thus	  leading	  to	  a	  negative	  relationship	  between	  operational	  effort	  and	  tax	  rates.	  

The	  variance	  of	  managerial	  compensation	  decreases	  with	  increasing	  tax	  rates	  because	  of	  

the	   lower	   variance	   of	   after-‐tax	   cash	   flows,	   but	   increases	   due	   to	   the	   higher	   bonus	  

coefficient.	  As	  a	   result,	   the	  variance	  of	   total	   remuneration	  can	  be	  roughly	  constant	   for	  

small	   tax	   rates.	   For	   higher	   tax	   rates,	   the	   increasing	   variance	   of	   after-‐tax	   cash	   flows	   is	  

overcompensated	   by	   the	   decreasing	   bonus	   coefficient,	   so	   that	   total	   remuneration	  

variance	  decreases	  (until	  it	  finally	  approaches	  infinity	  for	  τ P →1 ).	  

In	   the	  extreme	  case	  of	  a	  perfectly	  negative	  correlation	  of	  operational	   risk	  and	   tax	  risk	  

( ρxy = −1),	  the	  variance	  of	  after-‐tax	  cash	  flows	  reaches	  zero	  at	  
  
τ 0

P =σ x σ x +σ y( ) .	  At	  this	  
tax	  rate,	  the	  principal	  is	  able	  to	  approach	  a	  solution	  equivalent	  to	  the	  observability	  case	  

by	  renting	  the	  company	  to	  the	  agent	  and	  collecting	  the	  economic	  rent	  resulting	  from	  the	  

cooperation.	  The	  principal’s	  net	  cash	   flow	  is	   influenced	  by	  two	  different	   forces:	  on	  the	  

one	   hand,	   the	   mitigated	   trade-‐off	   between	   motivation	   and	   risk	   sharing	   for	   tax	   rates	  

τ P ≤ τ 0
P 	  improves	   the	  principal’s	   utility.	  On	   the	   other	   hand,	   higher	   corporate	   tax	   rates	  

reduce	   disposable	   net	   cash	   flows.	   As	   shown	   in	   Figure	   1	   following	   Proposition	   4,	   the	  
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combination	  of	  these	  effects	  results	   in	   increasing	  net	  cash	  flows	  for	  higher	  tax	  rates	  in	  

the	   interval	  τ P ∈ 0, 0.404[ ] .	   This	   effect	   can	   be	   explained	   by	   the	   impact	   of	   corporate	  

taxation	  on	  the	  trade-‐off	  between	  motivation	  and	  risk	  sharing.	  

Our	   results	   clarify	   that	   tax	   systems	   in	   principal-‐agent	   settings	   exhibit	   risk-‐induced	  

effects	   in	   excess	   of	   the	   traditional	   tax	   rate	   effects,	   tax	   base	   effects	   and	   time	   effects	   of	  

taxation.	  

Variations	   of	   the	   wage	   tax	   rate	   τ A 	  yield	   results	   that	   are	   similar	   to	   a	   model	   with	  

operational	   effort	   only.	   Adding	   tax	   planning	   opportunities	   does	   not	   alter	   these	   tax	  

effects.	   The	   optimal	   bonus	   coefficient	   does	   not	   depend	   on	   the	   wage	   tax	   rate	  

(∂ατ / ∂τ A = 0 ),	  the	  optimal	  effort	  levels	  decrease	  linearly	  with	  increasing	  wage	  tax	  rate	  

( ∂a
*

∂τ A = − Kkx
K + rσ 2 < 0 ,	  

  

∂b*

∂τ A = − τ P

1−τ P( )
Kky

K + rσ 2 < 0 ),	   the	   optimal	   fixed	   salary	   increases	  

( ∂S0
τ / ∂τ A > 0 ),	   the	   principal’s	   objective	   function	   decreases	   monotonically	   with	  

increasing	  wage	  tax	  rate	  ( ∂N τ / ∂τ A < 0 ).	  

	  

4.	   Summary	  and	  conclusions	  

Tax	   effects	   are	   typically	   neglected	   in	   principal-‐agent	   models.	   Formal	   agency	  

relationships	   are	   rarely	   considered	   in	   the	   tax	   avoidance	   literature.	   We	   try	   to	   bring	  

together	   these	  branches	  of	   the	   literature	  by	  modelling	   tax	  planning	  effort	  as	  a	  distinct	  

managerial	  decision	  variable.	  
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We	  integrate	  wage	  taxation	  at	  the	  agent’s	  level	  and	  corporate	  taxation	  at	  the	  principal’s	  

level	   into	  a	  principal-‐agent	  model	  of	  the	  LEN	  type.	  We	  analyze	  the	  effects	  of	  these	  two	  

levels	   of	   taxation	   on	   optimal	   incentive	   contracts.	   Our	   (multi-‐task)	   model	   takes	   two	  

different	  types	  of	  effort	  into	  account,	  i.e.,	  the	  agent	  can	  provide	  operational	  effort	  as	  well	  

as	   tax	   planning	   effort.	   Tax	   planning	   effort	   covers	   legal	   or	   illegal	   tax	   planning	   and	   can	  

include	   profit	   taxation,	   transaction	   taxes,	   tariffs,	   or	   the	   tax-‐optimal	   design	   of	   legal	  

structures	  and	  transactions.	  

By	  explicitly	  modeling	  tax	  planning	  as	  a	  managerial	  action	  variable	  we	  are	  able	  to	  show	  

a	   variety	   of	   apparently	   paradoxical	   tax	   effects.	   First,	   the	   principal’s	   net	   cash	   flow	   can	  

increase	  or	  decrease	  with	  increasing	  corporate	  tax	  rates.	  Second,	  operational	  effort	  can	  

increase	  or	  decrease	  with	  increasing	  corporate	  tax	  rates.	  Third,	  even	  tax	  planning	  effort	  

can	   increase	   or	   decrease	   with	   increasing	   corporate	   tax	   rates.	   These	   results	   can	   be	  

explained	   by	   the	   interdependence	   of	   motivation,	   risk	   sharing,	   and	   the	   impact	   of	  

corporate	  taxation	  on	  the	  variance	  of	  managerial	  remuneration.	  

In	  contrast	  to	  corporate	  taxation,	  wage	  taxation	  of	  the	  managerial	  compensation	  always	  

exhibits	   the	   expected	   effects:	   both	   effort	   levels	   as	   well	   as	   the	   principal’s	   objective	  

function	  decrease	  with	  increasing	  wage	  tax	  rate.	  

The	   results	   of	   this	   paper	   are	   novel	   and	   have	   not	   yet	   been	   shown	   in	   the	   literature.	  

Neither	  the	  principal-‐agent	  literature	  nor	  the	  public	  finance	  literature	  offers	  comparable	  

insights	   into	   the	   optimal	   level	   of	   tax	   planning	   activities	   and	   the	   spill-‐over	   effects	   on	  

optimal	  operational	  effort.	  Our	  results	  can	  be	  utilized	  by	  both	   taxpayers	  and	   the	   fiscal	  



	   36	  

authorities.	   Taxpayers	   get	   additional	   information	   about	   the	   optimal	   design	   of	  

compensation	  contracts	   in	   the	  presence	  of	   taxes.	  The	   tax	   legislator	  being	  aware	  of	   the	  

emerging	  tax	  effects	  can	  improve	  estimations	  of	  the	  impact	  of	  tax	  rate	  variations	  and	  the	  

mix	  of	  corporate	  taxation	  and	  wage	  taxation.	  

Furthermore,	  our	  model	  provides	  theoretical	  explanations	  why	  some	  firms	  are	  more	  tax	  

aggressive	   than	  others.	   In	  our	   terminology,	  being	  more	   tax	  aggressive	   is	  equivalent	   to	  

having	  a	  higher	  optimal	  tax	  planning	  effort,	  meaning	  that	  all	  parameters	  that	  affect	  tax	  

planning	  effort	  are	  determinants	  of	  tax	  avoidance.	  Ideally,	  all	  these	  determinants	  should	  

be	   integrated,	   i.e.,	  operational	  productivity,	   tax	  planning	  productivity,	  operational	  risk,	  

tax	   risk,	   correlation	   of	   operational	   and	   tax	   risk,	   personal	   income	   tax	   rate,	   corporate	  

income	   tax	   rate,	   and	   corporate	   governance	   characteristics.	   As	   a	   consequence,	   these	  

determinants	   should	   be	   integrated	   as	   independent	   variables	   into	   empirical	  models	   of	  

tax	   avoidance.	   Although	   measuring	   these	   determinants	   of	   tax	   avoidance	   or	   finding	  

suitable	  proxies	  for	  them	  is	  difficult,	  omitting	  one	  or	  more	  of	  these	  variables	  potentially	  

reduces	  the	  explanatory	  power	  of	  empirical	  studies.	  

Whereas	   the	   empirical	   tax	   avoidance	   literature	   uses	   scoring	   models	   of	   governance	  

quality,	  our	  model	  is	  dichotomous	  and	  refers	  to	  (non-‐)observability	  of	  efforts.	  However,	  

our	   model	   permits	   the	   unambiguous	   prediction	   that	   (better	   governed)	   firms	   with	  

observable	  effort	  should	  be	  more	  tax	  aggressive.	  

Apart	  from	  the	  LEN	  assumptions	  that	  have	  been	  extensively	  discussed	  in	  the	  literature,	  

our	   model	   is	   subject	   to	   several	   limitations.	   First,	   the	   effort	   levels	   may	   be	   chosen	  
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independently.	  This	  assumption	  implies	  that	  tax	  planning	  can	  be	  profitable	  even	  without	  

operational	  activity.	  However,	  we	  think	  that	  this	  situation	  may	  arise	  in	  reality,	  because	  

our	   tax	  planning	  definition	   is	  very	  broad	  and	  covers	  various	  taxes,	  charges,	  and	  tariffs	  

and	  can	  also	  refer	  to	  purely	  financial	  activities.	  This	  setting	  corresponds	  to	  jurisdictions	  

with	   tax	   loss	   carrybacks	   in	   which	   tax	   reimbursements	   without	   operating	   profit	   are	  

possible	  in	  single	  periods.	  Moreover,	  despite	  the	  assumption	  of	  independent	  efforts,	  the	  

model	   predicts	   a	   strictly	   positive	   relationship	   of	   operational	   and	   tax	   planning	   effort,	  

This	  result	  excludes	  “pure”	  tax	  planning	  without	  operational	  activity.	  

Second,	   we	   assume	   symmetric	   taxation,	   i.e.,	   losses	   entitle	   to	   immediate	   tax	  

reimbursements	  that	  are	  uncommon	  in	  real-‐world	  tax	  systems.	  This	  assumption	  is	  due	  

to	  the	  LEN	  framework	  that	  requires	  linearity.	  This	  assumption	  is	  further	  justified	  when	  

the	   principal	   receives	   positive	   exogenous	   income	   that	   can	   be	   used	   for	   loss-‐offset	   and	  

that	  is	  not	  managed	  by	  the	  agent.	  

Our	   model	   can	   be	   extended	   in	   several	   directions.	   To	   avoid	   pathological	   cases	   with	  

infinite	   values,	   upper	   limits	   on	   effort	   levels	   and	   tax	   rates	   could	   be	   considered.	   To	  

approach	   the	   independence	   of	   effort	   levels,	   a	   range	   of	   feasible	   effort	   ratios	   could	   be	  

introduced.	  As	  a	  step	  towards	  more	  complicated	  tax	  systems,	  asymmetric	  taxation,	   i.e.,	  

loss-‐offset	   restrictions	   could	   be	   integrated	   into	   the	   model.	   However,	   the	   arising	  

mathematical	  difficulties	  resulting	  from	  violations	  of	  the	  LEN	  assumption	  should	  be	  kept	  

in	  mind.	  

A	  model	  with	   two	   bonus	   coefficients	  would	   be	   a	   further	   extension.	   A	   separate	   bonus	  
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coefficient	   for	   operational	   effort	   and	   for	   tax	   planning	   permits	   a	   more	   accurate	  

incentivization	  of	  the	  activities	  desired	  by	  the	  principal.	  However,	  it	  can	  be	  shown	  that	  

the	  emerging	  effects	  are	  quite	  similar	  to	  those	  in	  our	  model.	  

Another	   research	   direction	   points	   to	   the	   analysis	   of	   incentive-‐related	   time	   effects	   of	  

taxation	   that	   require	   the	   implementation	   of	   multi-‐period	   agency	   models.	   Currently,	  

these	  models	  including	  taxation	  are	  not	  available.	  
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