Appendix A. The Faustmann rule.

As described in the main text we have the following maximization problem:

Max[P (T.)e™™ +L,(T,)e™™]

fori=1,2
Ti
Now we get the following first-order condition:
MCTR(T,)+ MFTR(T,) =0 fori=1,2
From the definitions from in the main text we obtain:
MCTR(T,) = (P'(T,) - rR(T,))e ™ fori=1,2

MFTR(T)=(L () -rL(T)e™  fori=1,2
By inserting (A.3) and (A.4) in (A.2) we get that:

(R'(T)-rR(T)e "™ +

fori=1,2
(L () -rL(T))e ™ =0

Reducinge "™ imply that (A.5) can be written as:

Pi,(Ti)_rPi(Ti)_'_Li,(Ti)_rLi(Ti):O fori=1,2

From the definition of L, (T,) in the main text we have that:

Li(Ti)= F)I(TI)

= fori=1,2
(€ -1)

By differentiating (A.7) with respect to T, we obtain that:

R’ (T)(E™ - -re™R(T)

@ 1) fori=1,2

Li,(Ti) =

(A.8) can be written as:

(A1)

(A.2)

(A3)

(A.4)

(A5)

(A.6)

(A7)

(A.8)



P'(T) _re"R(T)

= — fori=1,2 (A.9)
-1 (-

Li,(Ti) =

By inserting (A.7) and (A.9) into (A.6) we obtain that:

P (T)
P P(T
(T)-rRM)+ -

€ RT) R _
(erTi _1)2 (erTi _1) -

fori=1,2 (A.10)

Reorganizing (A.10) implies that:

1 1=
(erTi _1)
e’ 1

+
(erTi _1)2 (erTi _1)

P/(T)IL+
fori=1,2 (A.11)
R (TIL+

]

By rewriting (A.11) we obtain:

(e -1D+1
(€™ -1
[(e —1)? e 4 (e —1)]
(€™ -1)°

R ()L

1=
fori=1,2 (A.12)
rR(T)

(A.12) can written as:

rT;

, e (M)’ C
Rl 1= Rl fori=1.2 (A13)

From (A.13) we obtain that:

Pi,(Ti) _ r.[ erTi

P e _1)] fori=1,2 (A.14)




Now we have that%:e‘rTi and ?, - rT_erTi = 1_ — . By using these definitions
e e -1 e 1 (1-e)
(erTi - erTi )
in (A.14) we get that:
A _ rf 1% 1 fori=1,2 (A.15)
R(M) A-e™)

(A.15) is identical to the Fautsmann rule. In (A.15) the right-hand side will always be positive

so the left-hand side must also be positive implying that an interior solution for the rotation

period occur where P'(T.) > 0.



Appendix B. The Hartman rule.

From (2) in the main text we have that:

MCTP (T,) + MFTP.(T,) +
MCPA(T,) + MFPA(T) =0

From the definitions from in the main text we have:

MCTR (T) = (R'(T) ~rR(T.))e "

MFTR(T,) = (L (T) -, (T)e"

MCPA(T,) =V (T,)e ™

MFPA(T) = (Q'(T,) = rQ(T,)e "

When inserting (B.2)-(B.4) in (B.1) we get that:

(R'(T)-rR(T)e ™ +(L (1) -
rL(T)e ™ +V(T)e ™ +(Q(T) -
rQ(Ti ))e_rTi =0

Reducinge "™ imply that (B.6) can be written as:

Pi,(Ti)_rP; (T|)+ Li'(Ti)_rLi (Ti)+
V(T)+Q(T)-rQ(T) =0

fori=1,2
fori=1,2
fori=1,2
fori=1,2
fori=1,2
fori=1,2
fori=1,2

From the definition of L, (T;) in the main text we have that:

__R()
Ll(Tl) - (erTi _1)

fori=1,2

By differentiating (B.8) with respect to T, we obtain that:

(B.1)

(B.2)

(B.3)

(B.4)

(B.5)

(B.6)

(B.7)

(B.8)



RO)E D-re"RM)  gyri=1,2

L(T) =
i (T|) (er'ri _1)2
(B.10) can be written as:
4 T
Li,(Ti): F)I(TI) _re P|(T|) fori=1,2

€ -1 (" -1’

From the definition of Q(T;) in the main text we have that:

fv(yi)dyi

Q(ri)zo(e'“——l) fori=1,2

By differentiating (B.11) with respect toT, we obtain that:

VT)ET -1 e [V (y)dy

(T.) = fori=1,2
Q( I) (erTi _1)2
(B.12) can be written as:
T
re™ |V (y,)dy.
, ) l (y;)dy, |
Q)= ! fori=1,2

- (erTi _1) o (erTi _1)2

By inserting (B.8), (B.10), (B.11) and (B.13) into (B.7) we obtain that:

. R(M)
P'(T))-rR(T) + (e”i ~1)

re™R(T;) _rR(T)
(e™ -1)? &7 Ve

fori=1,2

V) _re”gv(yi)dyi_rlv(yi)dyi »

(erTi _1) (erTi _1)2 (erTi _1)

(B.9)

(B.10)

(B.11)

(B.12)

(B.13)

(B.14)



Reorganizing (B.14) implies that:

1
(erTi _1)] =

e 1

_+_

(e -1)° (™ -1
T erTi 1
rlv(yi)dyi T e
1

V(Ti)[l+m]

R (T)IL+

R (T)IL+

1+
fori=1,2
1-

By rewriting (B.15) we obtain that:

@”—D+H
( T _1)

1) +Te T (e —1)]+
(€™ -1’

e + (e 1)]

( rT; 1)

(e™ 1)+1

7 @D ]

R (I

T

. fori=1,2
r jV(yody.[

V(T)

(B.16) can be further rewritten as:

P, - erTi (erT)
g1 = R+

O

( T 1)]

1- fori=1,2

V(™I

Reorganizing (B.17) provides:

P et
RM) €™ -D

(B.15)

(B.16)

(B.17)



vy,

: ( T_l =+ 1T_ )]—V—(r‘) fori=1,2 (B.18)
RM) (" -)° e R()
erTi
1 1 e e 1 . —_
Now we have that— =e™""and — =— = — . By using these definitions
e’ e -1y e 1 1-e ™"
(erTi - e

in (B.18) we get that:

R 1,
RT)  (-e™)

(f VO 0y
PT)a—e ™)) B(T)

fori=1,2 (B.19)

(B.19) is exactly identical to the original Hartman rule. Note that an interior solution for the

rotation period may occur where P'(T;) < Qiif:

eV (y)dy,)
rf 0

V@) 1
R - RM)A-e™)

]fori=1,2 (B.20)

T

In relation to (B.20) it seems reasonable to assume that_[e‘ryiV(yi)dyi >V (T,) because
0

Ti
je‘“’iV(yi)dyi is the accumulated private amenity value from the initial point in time until the
0

trees are harvested whileV (T;) is the private amenity value at the point in time when the trees
are harvested. This fact then to imply that (B.21) cannot hold. However, r is included on the

right-hand side of (B.20) and if r is low enough” (B.21) may hold. Thus, with the Hartman rule

we may obtain that an interior solution for the rotation period occur where P'(T,) <0.



Appendix C: Social optimum.
C.1. Type 1.

From the main text we have that:

(1+&)(MCTR/(T,) + MFTP,(T,)) + MCSA(T,) + MFSA(T,) +

£(MCPA(T,) + MFPA(T,)) =0 (€1
By using the definitions from in the main text we obtain:
MCTR(T,) = (R'(T,) - rR(T))e ™ (C.2)
MFTR(T) = (L' (T) - rL(T)e ™ (C.3)
MCSA(T,) =W (T,)e™"™ (C.4)
MFSA(T,) = (K'(T,) - rK(T,))e ™ (C.5)
MCPA(T,) =-V (T,)e ™ (C.6)
MFPA(T,) = —(Q'(T,) - rQ(T,))e ™ (C.7)

Note that the sign in (C.6) and (C.7) follow from the fact that we assume that the marginal
social cost of the subsidy payment is negative. When inserting (C.2) - (C.7) in (C.1) we get

that:

(1+ 5)(Pl,(r1) - rPl (Tl))eiﬂ-1 + (Li,(Tl) - rLi(rl))eirTl +W (rl)eiﬂ-l +

C.8
(K'(T) = rK(T))e ™ &V (T)e ™ +(Q(T,) - rQ(T))e ™) =0 2

Reducinge ™ imply that (C.8) can be written as:
@+e&)(R(T) —rR(T) + L (T,) - rL (T) +W(T,) + (C.9)

K'(T) = rK(T) —&(vV (T) +Q(T) -rQ(T)) =0

From the definition of L (T,) in the main text we have that:
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R(T)
" -1

L.I.(Tl) =

By differentiating (C.10) with respect to T, we obtain that:

F)1,(T1)(erT1 _1) B rerTl Pl(Tl)
(erT1 _1)2

Ll,(Tl) =

(C.11) can be written as:

() _re™R(M)
(erT1 _1) (erT1 _1)2

Lll(Tl) =

From the definition of K(T,) in the main text we have that:

[w ),

ey

By differentiating (C.13) with respect to T, we obtain that:

W) E™ -1 -re'™ [W (x)dx,
K,(Tl) = 0

(erT1 _1)2

(C.14) can be written as:

K'(T,) (erT1 1) N (erT1 _1)2

From the definition of Q(T,) in the main text we have that:

(C.10)

(C.11)

(C.12)

(C.13)

(C.14)

(C.15)



Ilv(yl)dy1

Q(T) =2 S (C.16)

By differentiating (C.16) with respect to T, we obtain that:

Tl
V()™ —1)—re™ [V (y,)dy,
0

Q(T) = @ 1) (C.17)
(C.17) can be written as:
vy [V (v)dy,
QM) = - 2 (C.18)

(erT1 _1) - (erT1 _1)2

By inserting (C.10), (C.12), (C.13), (C.15), (C.16) and (C.18) into (C.9) we obtain that:

iy R(T) _re™R(T)_ rR(Tm)
AR M) -RO)+ Gy oy oot

Tl Tl
re™ [W(x)dx, W (x)dx,

W(Tl) . 0 __0 _
W(Tl) + (erT1 _1) (erTl _1)2 (erT1 _1) (Clg)

T T
e [V (y)dy, r]V(y)dy,
V(T) 0 _ 0 )=0

(erTl _1) o (erT1 _1)2 (erTl _1)

eV (T)+
Reorganizing (C.19) implies that:

. 1 . e™ 1
1+e)R (Tl)[1+m] =1+ e)rR(M)L+ (" 1) + € 1)
e™ 1 1
(erTl _1)2 + (erTl _1)]_W (Tl)[l+ (erTl _1)

e 1 1
(erTl _1)2 + (erTl _1)]+8V (Tl)[1+ m]

1+

r W (u)ax - (C.20)

otV ()l
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By rewriting (C.20) we obtain that:

e
(erT1 —1)2+erT1+(erT1 _1) Ty rT1+(erTl 1)
[ (e 1) 1+ r!;W(Xl)dXJW] -
(rl)[(e(rl Df}—afV(h)dm[W]
( ) 0 (C.21)
e™ —1)+1
&V 1 T,
W gy ]
(C.21) can be written as:
erT (erTl)
1+&)R'(T, 1 R (T,
d+e)R( )[( )] (d+e)rR( )[( )]
rT1 1 rT1
W (x)d I—= C.22
rj (%) xlt(em oA LU P (C.22)
erT1 1 erT1
v 1 d 1 T, T, &V T
erj MWLz * g 1+ &Y W]
Reorganizing (C.22) provides:
, Jw ),
Pl(rl):r[ erTl +( 1 )0 ( 1 +i)_
R(M) . (e"-1) 1l+e R(T) (e -1 e™ (C.23)
(- )QV(yl)dyl( - () p £ T
l+e” R(M) (™-1)° e™ R(M) 1+& R(M)
Now we have that 1 _e‘”la d ?1 = Te”l = 1_ . By using these definitions
(e™-1) (e“ 1 ) 1-e ™
erT1 erT1

in (C.23) we get that:
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(e W (x)dx,)

Pl,(Tl):r[ 1 +( l _

M) a-e™) 1re RA-e™) o
(Je™V (y)dy)

( & 0 1-( 1 )W(T1)+( & )V(Tl)

1+¢” P(M)A-e™) " "1+& P(T) l+& P(T)

By solving (C.24) we obtain the social optimal rotation period if the forest owner is of type 1

given by T, . (C.24) is a version of the Hartman rule when it is costly to collect tax revenue

and can be interpreted by comparing it with the original Hartman rule in (B.20). In (C.24) the

. 1 .
correction factorsl— andlicapture that it is costly to collect tax revenue. Furthermore,
+é& +&

the social cost of the subsidy payment is based on the private amenity value and this is reflected

(e (y,)dn)

in the terms(i)w and ( id )= ——in (C.24). From (C.24) the former tend to
1+e Pl(Tl) 1+e Pl(Tl)(l_e 1)

decrease the rotation period while the latter (which decrease the effective discount rate) tend

dominates the

to increase the rotation period. We will assume that the effect of (L)Va—l)
1+¢" BP(T)

eV (y)dy)

effect of ( d )2 —— . However, despite this fact we will assume that the social op-
1+&’ RB(T)A-e ™)

timal rotation period for type 1 is larger than the private optimal rotation period because we

Tl Tl
assume thatW (T,) >V (T,) and.[e’“lW(xl)dxl) > Ie’mV(yl)dy1 . Note, also, that the interior so-
0 0

lution for the rotation period may occur when P'(T;) <0 if:
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(11 )W(Tl)_( 2 )V(Tl)>r[ 1_,—1- +
+é& Pl(Tl) l+e Pl(Tl) (1—6 1)

. (C.25)

(J & W ()dx,) (Je™V (y)dy,)
B NEE: ]

1+g) PM)A-e™) ‘1+& P(M)(l-e™)

(

Tl Tl
Because Ie’“lW (x,)dx,)and _[e’rylv (y,)dy, is the accumulated private and social amenity value
0 0

in the whole rotation period whileW (T,) and V (T,) is the amenity values at the time where trees

T T
are harvested we would expect thatje‘“lW(xl)dx1 >W (T,) andIe‘WlV(yl)dyl >V(T,). Now
0 0

T T
since we assume thatW (T,) >V (T,) and I e W (x)dx,) > Ie‘rylv (y,)dy, it seems reasonable to
0 0

assume that (C.25) cannot hold. However, rworks in the opposite direction so the interior

solution for T, may occur where P,’(T,) <0 provided the interest rate is low enough.

C.2. Type 2.

From the main text we have that:

(1+ &+ 22 £)(MCTP,(T,) + MFTPR,(T,)) + MCSA(T,) +

7T,
MFSA(T,) + e(MCPA(T,) + MFPA(T,)) (C.26)
~ DL ¢(MCTR(T,) + MFTR,(T,)) =0

Ty

This expression can be written as:

L+ (A T2))(MCTR,(T,) + MFTPR,(T,)) + MCSA(T, ) +

T,
MFSA(T,) + (MCPA(T,) + MFPA(T,)) - (C.27)
2L £(MCTR(T,) + MFTR,(T,)) =0

T

(C.27) may be written as:

13



7t e(m+ ”2))(MCTP2 (T,) + MFTR,(T,)) + MCSA(T,) +

(
4
MFSA(T,) + e(MCPA(T,) + MFPA(T,)) - (C.28)

2 £(MCTR(T,) + MFTR(T,)) =0

T,

By using the definitions from in the main text we obtain that:

MCTP,(T,) = (P, (T,) — rP,(T,))e ™ (C.29)
MFTPR,(T,) = (L, (T,) - rL,(T,))e "™ (C.30)
MCSA(T,) =W (T,)e ™ (C.31)
MFSA(T,) = (K'(T,) - rK(T,))e "™ (C.32)
MCPA(T,) =-V (T,)e ™ (C.33)
MFPA(T,) = —(Q'(T,) - rQ(T,))e "™ (C.34)
MCTR,(T,) = (R'(T,) - rR(T,))e ™ (C.39)
MFTR(T,) = (L'(T,) - rL(T,))e ™ (C.36)

Note that the sign in (C.33) and (C.34) follow from the fact that the marginal social cost of the

subsidy payment is negative. When inserting (C.29)-(C.36) in (C.28) we get that:

7, +&(m,

( . +”2))((P2'(F2)—rF’z(Tz))e‘rTz + (L, (T,) — rLy(T,))e ™) +
W (T,)e ™ +(K'(T,) —rK(T,))e ™ —e(V (T,)e "™ +

(Q(T,) - FQUZ))erTZ)—Z—ig((H'Uz)— rR(T;))e ™ +

(L(T) - rL(T,))e ™) =0

(C.37)

Reducing e "™ imply that (C.37) can be written as:
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(m)(P{(—B) - er (Tz) + Lz'(Tz) - rLz (Tz )) +W (Tz) +
7T,

K (T,) - K (T,) = (v (T,) + Q'(T,) - rQ(T,)) (C.38)
~ L g(R/(T,) - rR(T,) + L (T,) ~ 1Ly (T,)) =0
T,

From the definition of L, (T,) in the main text we have that:

__R()
L,(T,) = @] (C.39)

By differentiating (C.39) with respect to T, we obtain that:

F)z,(-rz)(eﬂ2 _1) - rerTz Pz (Tz)

L,"(T,) = @ 1) (C.40)
(C.40) can be written as:
] R/(T,) re™R(T,)
L =227 _ 2 2 C.41
2 (TZ) (erT2 _1) (erT2 _1)2 ( )
From the definition of L (T,) in the main text we have that:
P (T,)
= C.42
L) =5ty (C42)
By differentiating (C.42) with respect to T, we obtain that:
e F)l,(Tz)(erT2 _1) — rerTz Pl(TZ)
= C.43
Ll (TZ) (erTz _1)2 ( )
(C.43) can be written as:
- r,

- (erT2 _1) (erT2 _1)2

15



From the definition of K(T,) in the main text we have that:

th(xz)dx2

K(TZ) = (erT2 _1)

By differentiating (C.45) with respect to T, we obtain that:

W (T,)(e™ —1)—re™ JEW(xz)dx2
K,(Tz) = 0

(erT2 _1)2

(C.46) can be written as:

TZ
re™ | W (x,)dx
W(T,) { Ca)e

(eI'T2 _1) (erT2 _1)2

K,(Tz) =

From the definition of Q(T,) in the main text we have that:

fv(yz)dyz

A=y

By differentiating (C.48) with respect to T, we obtain that:

TZ
V(T,)E™ -D)-re™ [V (y,)dy,
0

(erT2 _1)2

Q(T,) =

(C.49) can be written as:

T,
re™ |V (y,)d
V) ! (y,)dy,

QM) = €™ 1) N €™ —1)?

16

(C.45)

(C.46)

(C.47)

(C.48)

(C.49)

(C.50)



By inserting (C.39), (C.41), (C.42), (C.44), (C.45), (C.47), (C.48) and (C.50) into (C.38) we
obtain that:

7, +é&(m, +”2))(P2'(T2) _rR,(T,)+ P/(T,) re™P(,)

( , 2 (erT2 _1) (erT2 _1)2

TZ TZ
re™ [W(x,)dx, 1 [W(x,)dx,

rP (Tz) W) % 1 ~
o )+W(T) @D G @ D) (C.51)

T oy R'(T,) _re™R(T,) rR(,),_
PR e e i Yl

Reorganizing (C.51) implies that

7, +e(m +7,) 1

( . )BT, )[1+( 1)]

7, +&(m, +7,) e 1

O S0 e A e

W o)l L A e

> (G (ez - 7 €™ -1
- reJV(yz)dyZ[ L g wmns
a e ¢ EERN O e
@ —1 )]+gV(TZ)[1+ﬂ]+”—:gPl'(T2)[1+m]

By rewriting (C.52) we obtain that:
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(7z2+g(7zl+7z2))P T 2)[(e 1)+1]:(7z2+8(7rl+7r2))rP2(|_2)

T (€™ -1 7T,
[(e’T2 ~1)%+e™ +(e e 4+ (e - 1)]_
(erTz 1) ( rTZ 1)

i 1)]+rJW(xz)dx [

T _1)? +e'T2+(erTz 1)]_

T e )

T, (e™ —1)*

rng(yz)dyz[—rTz+(erT;) Yowm

evm)[%] Z—isa'm)[(e(r%”l;l]
(C.53) can be further rewritten as:

(%ﬁ”"z)) A <l

(”2“5:1“’2’) RO

rJW(x)d I r;zl) g P(z)[((ﬁf)l) L)

o V(yz)dyzt(erff_zl)z o (Al k

%83'(T2)[(e§2_1)] WO e ]
Reorganizing (C.54) provides:

T

- o ) :
R,(T,) (erTz 1) mt+e(m+,) R, (T,) (erTz _1)2

L, (@ R ™ _
e’ 7, +&(m +1,)" Py(T,) (erTz -1)

18

(C.53)

(C.54)



T,E e 1

V —
P j V). (G * o =)
”2 W(T2)+ 72.28 V(TZ) + (C55)
7y +e(m+7m,) P(T,) my+e(m+r,) By(T,)
e P'(Ty)
7y +&(m +7,)" By(T,)
erT2
1 . g o 1 . o
Now we have that — =e " and =— = . By using these definitions
e’ (e™ -1) (e“ 1 ) 1-e™
erT2 erT2
in (C.55) we get that:
T,
; (] e "W (x,)dx,)
PO L )l T
R,(T,) (1-e™™) 7y +e(m +m,) Pz(Tz)(l_eirTz)
TZ
(J ™V (y,)dy,)
7o 0 _ (C.56)
7, +e(m+m,) B (Tz)(l_eiﬂz)
( e R(T,) 1- T W(T2)+
m,+e(m +m,) P(M)1-e")" ‘7z, +e(m +x,) P(T,)
“rd V(T,) +( & R(T,)

7, +e(m+rx,) RM,) x,+e(m+x,) B(T,)

By solving (C.56) we obtain the social optimal rotation period if the forest owner is of type 2

given by T, and (C.56) is a version of the Hartman rule with imperfect information. It is useful

TE ) R'(Ty)

to interpret (C.56) by comparing with (C.20). Now (
7w, +&(m +7,) B(T,)

tend to reduce the

me R(T,)

rotation period while ( —
7y +e(m +m,) By(T,)A-e72)

tend to increase the rotation period. We

assume that the former effect dominates the latter so we get thatT,, > T,_ . However, despite this

fact we assume thatT,, >T, because we assume thatW (T,) >V (rz)andje‘rXZW(xz)dxz)>
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T2
j e "V (y,)dy,. This effect is assumed to dominate the counteracting effect of
0

i )Pl (T2) ang ( % Pl(Tz)_rT . Finally, the interior solution
7, +e(m+m,) RBy(T,) 7y +e(m +m,) By(T,)A-e77?)
for T, may occur where P,’(T,) <0if:
T, W(T,) TT,E V(T,) N
m,+e(m+m,) B(T,) m+e(m+m,) By(T,)
e R(T,)

r(”z +5(7[1 +772) P, (Tz)(l_eirTz)
. . (kﬂwmmm

=i, +( ) Ty
1-e"?) ‘mte(m+m,) RB(T,)A-e77)

rl

T2
g~y d
iy ( ! (¥,)dy,) ns ol

7Ty +&(my + 7ry) Pz(Tz)(l_e_rTz) +(”2+5(7T1+772) R (T,)

(C.57)

T2 TZ
Again we would expect that_[e’”ZW(xz)dx2 >W (T,) and _[e"VZV(yZ)dyz >V (T,)and because
0 0

TZ T2
we assume that we assume thatW (T,) >V (T,)and Ie’”ZW (x,)dx,) > _[e’ryZV (y,)dy, this tends
0 0

to imply that (C.57) cannot hold. However, for the profit function for type 1 we assume that

R(T) R

— and this
Pz(Tz)(l_e ?) Pz(Tz)

ordinary effects dominates first-order effects implying that

tend to imply that (C.57) cannot hold. Finally, as for type 1 we would expect that a low value
of r tend to imply that (C.57). Thus, an interior solution for the rotation period may occur where

P, (T,) <0.
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Appendix D. Participation and self-selection restrictions.

D.1. Type 1.
For type 1 the two restrictions are:

Sl(rl) >U - le (y1)67W1dy1 _Q(-I-l)e7r1-1 - P:L(Tl)eirTl - I—1(T1)eir-r1 (D-l)

S,(T) > |V (e "dy, ~Q(T)e "~ R(T)e "~ L (T)e ™ +
| (D2)

(fV (y,)e "dy, +Q(T,)e ™ + P(T,)e ™ + L (T,)e ™ +S,(T,))

Since S, (T,) enters with a negative sign in the objective function of the regulator, one of these

restrictions must be binding. To investigate whether (D.1) or (D.2) is binding we use the par-

ticipation restriction for type 2:
TZ
[V (y)e™dy, +QM)e ™ + B (T,)e ™ +L,(T,)e ™ +8,(T,) =U (D.3)
0

From the assumptions in section 2.1 we have that:

R(T)e ™ +L(T,)e™™ > P,(T)e ™ + L, (T,)e ™ (D.4)

TZ
When adding S, (T,) , _[V(yz)e’%dyz and Q(T,)e "™ on both sides of (D.4) and using (D.3) we
0

get that:

T,
[V (y)e™dy, +Q(T,)e ™ + R(T,)e ™ + L, (T,)e ™™ +
0

S,(T,) > [V (y.)e™dy, + Q(T,)e ™ + (D.5)

P(Ty)e ™ +L,(T,)e ™ +5,(T,) >U
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Thus, the expression in the bracket of (D.5) is larger than the reservation payoff. This implies
that it must be (D.2), and not (D.1), that is binding. The binding self-selection restriction for

type 1 can be written is:

S, (Ty) = —fV (ye ™dy, -Q(T)e ™ —R(T)e ™ - L(T)e ™ +
’ (D.6)

(fV (y,)e " dy, +Q(T,)e ™ + B (T,)e ™ + L (T,)e ™ +5,(T,))

D.2. Type 2.
One of the restrictions of type 2 must also be binding. Can it be the self-selection restriction?

If this restriction is binding we have that:

T,
[V (y2)e ™ dy, +Q(T,)e ™ + Py(T,)e ™ + L, (T,)e ™ +8,(T,) =
0

. (D.7)
[V (y)e™dy, +Q(M)e™ + B, (T)e ™ +L,(T)e ™ +8,(T)

Substituting (D.6) into (D.7) gives:
(RM)+L (M) —(RM)+L(T)e ™ = (D.8)

(Pz (Tz) + Lz (Tz))eirT2 - (Pz (Tl) + I—z (rl))eirTl

The left-hand side of (D.8) is the total current and future incremental timber profit for type 1
while the right-hand side is the total current and future incremental timber profit for type 2.
From section 2 the total current and future incremental timber profit of type 1 must be larger
than for type 2. Thus, (D.8) can never hold and, therefore, the participation restriction of type
2 is binding. The binding self-selection restriction for type 1 and participation restriction for

type 2 can be written as:
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Sl(rl) - —fV (yl)eiryldyl _Q(I-l)eiIrT1 - |:>l(|—1)e—rT1 - Ll(rl)e"“ +
O (D.9)

(_fV (y,)e "dy, +Q(T,)e ™ + P(T,)e ™ + L (T,)e ™ +S,(T,))

Sz (rz) =U - J.V (yz)eiryzdyz _Q(Tz)eirT2 - Pz (Tz)eirT2 - Lz (Tz)eirT2 (D.lO)

By substituting (D.10) into (D.9) we get that:

S,(T)=U- IV (y,)e ™dy,—Q(T,)e ™ —P,(T,)e ™ -

L (T)e™™ +(R(T,) + L(T,) — (R(T,) + Ly(T,))e ™

(D.11)

(D.10) and (D.11) is used in the main text in section 2.2.

23



Appendix E. Incorrect believes about the private amenity value.
E. 1. The rotation period.
From the main text we have that:

MCPA(T,) + MFPA(T,) + MCTR.(T,) +

MFTR(T)+S, (T) =0 fori=1,2 (E.1)

By using the definitions from the main text we obtain that:

MCTR(T,) = (R'(T) - rR(T,))e" fori=1,2 (E2)
MFTR(T) = (I (T) - Ly (T))e fori=1,2 (E3)
MCPA(T,) = -V (T,)e ™" fori=1,2 (E4)
MFPA(T,) = ~(Q(T,) - rQ(T)e " fori=1,2 (E5)

Note the sign in (E.4) and (E.5) take into account that the marginal social cost of the subsidy

payment is assumed to be negative. When inserting (E.2)- (E.5) in (E.1) we get that:

(R(T) - rPi(Ti))e_rTi +(L(M)-rL (T ))e_rTi - fori=1,2 (E.6)
V(e - Q) - Qe +5/(T) =0

Reducing e " imply that (E.6) can be written as:

R/ =R (T)+ L (T) -1, (T) -
V)-Qm)+ram)+ 2 < fori=1,2 (£)

e

From the definition of L, (T;) in the main text we have that:

I_i(Ti)—(erTi D fori=1,2 (E.8)

By differentiating (E.8) with respect to T, we obtain that:
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R (T)E™ ~1)~reR(T)

Li,(Ti) = (erTi _1)2

(E.9) can be written as:

R'(T)  re"R(T)
€ -1 (" -1’

Li,(Ti) =

From the definition of Q(T,)in the main text we have that:

fV(yi)dyi

Q(Ti)zo(efTi—_l)

By differentiating (E.11) with respect to T, we obtain that:

V(T)(Ee™ -1)—re™ J%V (y;)dy;

QM) = (erTi —1)?

(E. 12) can be written as:

) re“gv(yi)dyi

(erTi _1) - (erTi _1)2

QM) =

fori=1,2
fori=1,2
fori=1,2
fori=1,2
fori=1,2

By inserting (E.8), (E.10), (E.11) and (E.13) into (E.7) we obtain that:

R() _re"RM)_

P'(T)-rR(T)+ (e”i ) (e”i _1)2

vy re“gvm)dyﬁ

R .
(erTi _1) (erTi _1)2

(erTi _l) V (TI)
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rgv(yi)dyi s/

(erTi _1) e—rTi

Reorganizing (E.14) implies that:

, 1 3
P (Ti)[1+m]—

erTi + 1
(erTi _1)2 (erTi _1)
T; T

( e’ 1
VO ——=+ =

VOO G e
1 S (M)

(e —1)] e

R (T)I+

]_

1+

V(T

By rewriting (E.15) we obtain that:

(e™ -1)+1
[—( 1) 1=
T2 4eT (e —1)]_
( I’Ti 1)2
e+ (e 1)]
(e™ -1)°
[(erT 1)+1] S/ (T)
(€™ -1) e

R(T)

R
r IV(yi>dy.[

v (T)

(E.16) can be further rewritten as:

P, - erTi (erT)
.(.)[—(eﬁ_)] Pl

e’ 1
rJV(y.) y[( " e g

™ 8/M)
VOl

—— 7l
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fori=1,2 (E.14)

fori=1,2 (E.15)

fori=1,2 (E.16)

fori=1,2 (E17)



Reorganizing (E.17) provides:

P

RMT) ("-1

V(y,)dy,

! —1 L1y Y@ fori=1,2 (E.18)
RT) "(e"-1° ™" R(T)

Si ()

S

e
1 —rT erTi erTi 1 - ey
Now we have that — =e""and — =— = — . By using these definitions
e (e -1 (er'_l) 1-e"
erTi erTi

in (E.18) we get that:

P'(T) 1

e | Ty

P(M) (A-e)

(]i. Wy )dy) fori=1,2 (E.19)

e yi yi -
0 v @) s’

T ]+ —rT.
RO)A-e™) " RA) e

From (E.19) an increase in the marginal subsidy implies that the right-hand side decrease. Thus,
the left-hand side of (E.19) must also decrease and since P”'(T;) < O this implies that the rotation

period must increase.

E. 2. Correct revelation of the type of the forest owner.
From the main text we have that:

MIC(Tz) = (P1,(T2) - rPl(TZ) + L1,(T2) - rL1(Tz)) -

; , n (E.20)
(Pz (Tz) - er (Tz) + Lz (Tz) - rLz(Tz))e ? ))
(E.20) may be rewritten as:
MIC(Tz) = _r(Pl(Tz) + L1(T2) - (Pz(Tz) + I—2(T2)))e_rT2 + (E.Zl)

(R'(T)+ L ()= (R, (T) + L,/ (T ))e ™
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By differentiating (E.21) with respect to T, we get that:

MIC’(Tz) = _rMIC(Tz) - r(Pl,(TZ) + Ll,(TZ) - (le(Tz) +

e Ty L (D . . ot Ayt (E.22)
L (T)e ™ +(R7(T) + L7 (L) - (R (T) + L, (T))e ™

Now from the assumptions in section 2.1 we have that MIC(T,) >0, B'(T,) >0and P,’(T,) > 0.
Based on the definition of the total and marginal future timber profit it also seems reasonable

to assume thatL,"(T,) >0 and L,"(T,) > 0. Furthermore, from the dynamic single-crossing prop-
erty we have that (P'(T,)+L/(T,))e "™ > (R, (T,) + L,"(T,))e 2. All these facts imply that the
first two terms in (E.22) are negative. Concerning the third term, we have that B"(T,) <0and
P,”(T,) <0and based on the definitions that L,"(T,) <OandL,”(T,) <0. Now we can impose
a second-order dynamic single crossing property capturing that if B'(T,)+L(T,) >
P,(T,)+L,(T,), then the numerical value of B"'(T,)+ L,”(T,)is higher than the numerical
value of B,”(T,) + L,”(T,) . This implies that the third term in (E.22) is negative sign. Thus, in

total, we obtain that MIC'(T,) <0.
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Appendix F. Comparative statics.
F.1. Type 1.

From the main text we have that:

MCSA(T,) + MFSA(T,) + MCTR,(T,) + MFTR,(T,) +

£(MCPA(T,) + MFPA(T,) + MCTR,(T,) + MFTR,(T,)) =0 (1)

From (F.1) we can derive the following second-order condition for a maximum:

_ OMCSA(T,) _ aMFSA(T,)  OMCTR(T,) _GMFTR(T,) .
oT, o, oT, oT,
OMCPA(T,) _ GMFPA(T,) _ OMCTR(T,)  dMFTR(T,
o, o, o, o,

C

(F.2)

g( ))<0

We assume that the second-order conditions in (F.2) is fulfilled implying that C <0 . By totally

differentiating (F.1) with respect toT, and & we get that:

CdT,+Fde =0 (F.3)
In (F.3) we have that:

F = MCPA(T,) + MFPA(T,) + MCTPR,(T,) + MFTR(T,) < 0 (F.4)

From the main text we have that F < 0. By reorganizing (F.3) we obtain that:

ﬂ=—E<O (F.5)
de C

From above we have thatC <0and that F <0. Thus, from (F.5) we obtain that % <0.
&

F.2. Type 2.

From the main text we have that:
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MCSA(T,) + MFSA(T,) + MCTP,(T,) + MFTP,(T,) +
£(MCPA(T,) + MFPA(T,) + MCTP,(T,) + MFTP,(T,)) — (F.6)

L eMIC(T,) =0
7Ty

From (F.6) we arrive at the following second-order condition:

_ OMCSA(T,) N OMFSA(T,) N OMCTR,(T,) N OMFTR,(T,) N

E
aT, aT, aT, aT,
g(GMCPA(TZ) N OMFPA(T,) N OMCTR,(T,) N OMFTPR, (Tz)) B (F.7)
oT, oT, aT, oty
ﬂg@MlC(Tz) <0
7Ty aT,

We assume that the second-order condition in (F.7) is fulfilled so E < 0. Now we can totally

differentiate (F.6) with respect toT,, ¢, 7 and7,:

EdT, +Gde + Hdz, +Jdz, =0 (F.8)
In (F.8) we have that:

G = MCPA(T,) + MFPA(T,) + MCTR,(T,) +

F.9
MFTPR,(T,) - 2 MIC(T,) < 0 (F9)
T,
1
H=-—""¢MIC(T,) <0 (F.10)
T,
TT.
J= 1)2 eMIC(T,) >0 (F.11)
2

From the main text we have that G <0, H <0 and J > Oas indicated in (F.9) — (F.11). To derive

a comparative static result fore we will use dz; =dz, =0in (F.8) and reorganize to get:

ﬂ:—9<0 (F.12)
de E
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From above we have thatE <0and thatG <0. Thus, from (F.12) we obtain that % Con-
&

cerning a comparative static result for 7, we will use de =dz, =0in (F.8) and rewrite to obtain

that:

a, __H (F.13)
dr, E

From above we have thatE <0and thatH <0. Thus, as indicated in (F.13) we obtain that

gl <0. Finally, by settingde =dz, =0in (A.8) and reorganizing we obtain that:
L)

a7, _ -% >0 (F.14)

dz,

From above we have that E <0Oand thatJ >0. Thus, as indicated in (F.14) we obtain that

dT,
drz,

>0.
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