B Online Appendix

Definition 2

o t.: If all green energy production of country B is exported to country A att = 0, t.
marks the point in time domestic green energy use becomes profitable in country B.

e t;: The point in time green enerqy exports from country B to country A ends is denoted
by t4.

e t.: The point in time green enerqy exports from country A to country B ends is denoted
by t..

o t;: If all green energy production of country A is exported to country B att = 0, t5
marks the point in time domestic green enerqy use becomes profitable in country A.

o T If fossil fuel use ends in country A more than once, T' denotes the point in time
that fuel use ends the i = 1,2 time.

o T%: If fossil fuel use ends in country A more than once, T denotes the point in time

that fuel use ends the i = 1,2 time.

Define é as the corresponding counter-point in time to & € {t.,ta, te, ts, T4, Th}, e.g.
t. denotes the point in time, country B starts to export all its green energy to country A.
In the following, we check in which sequence t., t., tq, tq, te, te, 173 ff, T4, Ty, T4, and Ty
can appear.
Lemma 4 Let & € {to,ta,te,tp, T4, T} and é the corresponding counter-point in time.

Then, & cmdé cannot directly follow on each other in a sequence.

Proof Suppose that either £ directly follows é or that é directly follows ¢ implying & > é
or £ < &, respectively. Then, the system of equations following from (??), (??) and (27)
describing the market equilibrium at ¢ = ¢ is identical to the system of equations describing
the market equilibrium at ¢ = E . However, this system has a unique solution in ¢ implying

&= é The contradiction proofs the lemma.* []

B.1 Timings with initial trade - Proof of Lemmata 5 and 6

Lemma 5 Suppose that green energy is traded initially, that fossil fuel is consumed in both

countries initially and that country A does not act strategically. In the unilaterally requlated

*Suppose that ggp > 0 and the previous element in the sequence was T4. If T follows, we get pa(t) =
My (g2a1) = U'(g2a(t) + agpa(t)) = c + 7+ A(1), apa(t) = c + A(t) + Q'(gj4(t)). Solving for ¢ yields
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economy the timing is given by

i) 0<t.<Tq<Tg, )0 < Ty <Tg,

i) 0 <t.<Tq<ty<Tp, i) 0 < Ty <ty <Tg,

iii) 0 < t. <Tp < Tha, zii) 0 < Ty < t.<tqy<Tp,
)0 <t.<ty<Ts<Tg, ziit) 0 < Ty < t. < Tp,

V) 0 <t,<tg<Tp<tq<Ty ziv)0<Ti<te<Ty<Tp<T3,

vi) 0 < t, <ty <Tp<Ty, 1) 0 <Th <t,<Tq<ty<T?<Tg,

vii) 0 <ty < Ty < T, 2i) 0 < T <t, < Ty <ty<Tp<T?,
viii) 0 <ty < Tp < T, wii) 0 < Th <t < Ty <tq<Tp<ty<T?,
ir) 0 <ty <Tp <ty<Ta, wiii) 0 < T < Ty.

Lemma 6 Suppose that green enerqy is traded initially, fossil fuel is consumed in both coun-
tries initially and country A acts strategically. In the unilaterally regulated economy with

the fossil fuel tax 75" in country A and no fuel tax in country B the timing is given by

(a) If SE > 0, the timings are given by Lemma 5 and

)0 <t,<tyg<Th<ty<Tp<Ty<TZ: iv)0<t.<Ty<t,<Tg,
i) 0 <ty<Th<ity<Tp<Ty<T2, v) 0 <t <Ty<t,<ty<Tp.

ii) 0 <t <Th <t.<Ty<Tp<T2,
(b) If SE <0 and gpa(0) > 0, the timings are given by Lemma 5 and

i)0<t.<tg<t.<t;<Tp<ty<t,<Ta,

)0 <t.<tg<te<tp<Tp<t;<t,<ty<Tha,
i) 0 < t, <ty <t,<Tp<t,<Th,

)0 <te<tg<te<Tp<t,<ty<Tha,

v) 0 <ty <te<Tp<t,<Ty,

i) 0 <ty <ty <Tp<ty<tqy<Th,

vii) 0 <ty <t.<t; <Tp<tp<t,<Ta,
viti) 0 < tg <t. <t; <Tp <ty <t.<ty<Tha,

i) 0 <Th <to<Ty<ty<te<Tp<te<T?
2)0<Th <t,<Ty<ty<te<Tp<te<tly<T2,
7)) 0 <Th <t,<Tph<ty<t,<tr<Tp<t;<t,<T3

2ii) 0 < Ty <te<Ta<ty<t,<t;<Tp<t;<t,<tqg<T3.



(¢c) If SE <0 and gap(0) > 0, the timings are given by

i)0<t,<Ty<Tg, 1) 0<t; <Tp<tp<t,<ty<Ta,
i) 0 <te <Tp <Th, i) 0 <Tp < t. < Ta,

i) 0 < t, < Tp <ty < Ty, 2ii) 0 < Ty < t, <ty < Ty,

w) 0 <ty <t.<Ty<Tg, ziti) 0 <Tp <ty <t. <Ta,

0) 0 <ty <t.<Tp<Ta, ziv) 0 < Tp < t; < t. <tq < Ta,

Vi) 0 <ty <te<Tp<tqg<Ty zv)0<Th<t;<Tp<t,<Ty<Ts,
vii) 0 <ty < Tp <t. < Ta, w0i) 0 < Thp <ty <Tp<t,<Th<Ta,
viii) 0 <t; <Tp <t, <ty<Ta avii)0<Th<t;<Tp<t.<T:<ty<Ty.

ir) 0 <tp<Tp<t;<t,<Tha,

B.1.1 SE >0

At first, suppose that the strategic effect is non-negative. The assumption b4(0), bg(0), g54(0) >
0 rule out that T, T, t4, te, e, ty, and ff are the first element of a sequence following the
initial point in time ¢ = 0. In case of £, ggp(t) > 0 has to hold before f., so that the price in
country A has to grow faster than in country B to render the export of the complete green
energy production profitable. Without the strategic effect, pa = pA(t) = pp. Consequently,

t. cannot be the first element in case of Lemma 5.

Case [0,1.)

Suppose that ¢, is the first element. Then, for ¢ € [0,¢.) we get from (20), (51) and (52)
pa(t) = Mi(gaa(t)) = U'(04(t) + gaat) + agha(t)) = c+7° + AM)*,  (153)
pe(t) = U'(bL(t) = c+ A1), (154)
apa(t) = Mp(gpa(t) + Q' (95a(t))- (155)

Differentiating with respect to time yields

pa = pA(t) >0, pB = pA(t) >0, (156)
: pAT (1) 4 pAT(E)  pAT()  a®pA(R)
e b5 (t) = — — 1
AST(t . A(t
L () A S ¥ YR 2 O (158)

9pa = Mg +Q" G



Let denote y the next element of the sequence. Then, for t € [t., x) we get (153) and

pu(t) = Mp(gis(t) + g5a(t) = U'(b5(t) + ghp(t) = ¢+ A(t), (159)
apa(t) = ps(t) + @'(gha(t)). (160)

Differentiating yields (156),

-5 pA*T(2) id 1 1 <
9gaa = M, >0, ba(t) = pA™(t) [ m —agps = 0 (161)
] p)‘(t) s <
M) e S0 (162)
BB MY, BA =
-5 ap)‘ST(t) - p)\(t) 1 1 1 -5
dioa = PG TR 0 U0 = N0 | g~ g | FRa SO (163)
Without green energy trade, we get g5, = A’}—’}, > 0 for t € [0,t.). t. can only be the first
B
element of the sequence, if ¢%55 > ¢34 holds implying L < £2 . so that ¢%, > 0 and
BB BA Q7 M7, BB

b < 0 for t € [t., x).

Because g§5(t) > 0, x # t.. Because of Lemma 4, x # Because g%,(t) > 0,

te.
X ¢ {ta,1.}. Because g%5(t) = 0, x & {te,t;,t;}. Because b%(t),b%(t) > 0, x ¢ {Ta, T}
Thus: X = {td>TA7TB}'

Case [0,t.), [te,T4) Suppose that 0 < t. < T4 < .... Then, for t € [T4, x) we get (159),
(160) and

pa(t) = My(gia(t)) = U'(gia(t) + agia(t)). (164)

Differentiating with respect to time yields

pa = 2 Mz%ﬁféﬁﬁ? — > 0, pe = pA(t) >0, (165)
= sy Z“gi{;’[g —7 >0 (166)
95 = PA() { ]\;g = M;;U% C;”g\;g —7] >0 (167)
G54 = = M%A = g:][ﬁét)_ o <O (168)

11 N MY —U"
U// M]/é OZ2M1/¢{U” _ Q// [MZ _ U//]

bL = pA(t) { <0. (169)

Because g55(t) > 0, x # t.. Because ¢hz(t) > 0 and gh,(t) < 0, x # f.. Because

g54(t) > 0, x & {ta,t.}. Because g5p(t) =0, x & {t,ts,1;}. Because b4(t) =0, y # Ta.
Because of Lemma 4, y # T4. Because b4 (t) > 0, x # T. Thus, x = {ts, Ts}.



Case [0,t.), [te;Ta), [Ta,Tp) Suppose that 0 <t. < Ty <Tp < .... Then, for t € [T, x)
we get (160), (164) and

pe(t) = Mp(gpp(t) + g5a(t)) = U'(ghs(1)). (170)

The solution of this equation system does not depend on time, so that T is the last element

of the sequence given by 0 < t. < Ty < Tp.

Case [0,%.), [te,Ta), [Ta,tq) Suppose that 0 <t. < Ty <ty < ... Then, fort € [ty, x) we
get

pa(t) = Mjy(gia(t)) = U'(gha(t)) = Da, (171)
p5(t) = Mp(g55(1)) = U'(05(t) + gi5(t)) = ¢+ A1) (172)

Differentiating yields

Pa = gas =0, pe = pA(t) >0 (173)
s PAR) a _ PAE)  pAQY)
Sy = 7 > 0, bl = or A <0. (174)

Because gp4(t) = gip(t) =0, x € {tCaEC>td>te>tf>£f}' Because apa(t) — pp(t) <0, x # ta.
Because p4 > pp > pp(t), X # te. Because b%(t) = 0, x # Ta. Because pa < pAST, y # oy
Because b%(t) > 0, x # Tp. Thus, x = Tg. For t > T we get (171) and

pa(t) = Mp(gpp(t) = U'gps(t) = Ps. (175)

Because the solution of this equation system does not depend on time, we get the sequence

O<t.<Ty<ty<Tg.

Case [0,%.), [te;Tp) Suppose 0 < t. < Tp < .... Then, for t € [T, x) we get (153), (160)
and (170). Differentiating with respect to time yields

. , U" MpapA3*(t)
pPa= p)\ST(t> > O’ PB = Q”[U” _?wg] + U”Mg = (07 ap)‘ST(t» < p)‘ST(t)v (176)
p)\ST(t) X 1 1 Oéz[U// _ M//]
Jaa = MZ >0, b4 = p)\ST(t) W - M,/L{ - Q”[U” — Mg] —G—BU”Mg <0, (177)
s M apA*(t)
9B = Q'[U" — My + U" M, <0, (178)
" _ M ST

dpa = QU — Mg] + UMY,



Because g55(t) > 0, x # t.. Because b%(t) = 0, x # t.. Because g5, > 0, x # t4. Because
gpat) >0, x & {f4,t.}. Because g55(t) = 0, x & {to,tr, 17} Because b4(t) > 0, x # Ta.
Because b%(t) = 0, x # T. Because of Lemma 4, x # Tg. Thus, y = T4. For t > T we
get (160), (164) and (170), with a solution that does not depend on time. Therefore, the
sequence reads 0 < t. <Tg < T4.

Case [0,t.), [te,tq) Suppose that 0 < t. <ty < ... Then, fort € [ty,x) we get (172) and
pa(t) = My(ga4(1) = U'(b4(1) + g3a(t)) = c+ 7+ A(1). (180)

Differentiating with respect to time yields (156), (174) and

s pNT() a _ PNTT(E)  pAT(R)

Because g54(t) = 0, x # {te,tc,ta}. Because of Lemma 4, y # t;. Because g55(t) = 0,
X # {te,tr,t;}. Because app — pa < 0, x # t.. Because b%(t),b4(t) > 0, x # {Ts,Ts}.
Thus, x = {T4, Ts}.

Case [0,%.), [te,ta), [ta,Ta) Suppose that 0 <t. <ty < Ty < ... Then, fort e [Ty, x) we
get (171) and (172). Differentiating with respect to time yields (173) and (174). Applying
the related argumentation yields the sequence 0 < t. <ty < Ty < Tp.

Case [0,t.), [te,ta)y [ta, Tp) Suppose that 0 < t. <ty < Tp < .... Then, for t € [T}, x) we
get (180) and (175). Differentiating yields (181),

pa = pA*(t) > 0, ps =0, (182)
gyp = bh = 0. (183)

Because g3,(t) = 0, x # {te, Lo ta}. Because g45(t) = 0, x # {t,ts,1;}. Because app —
pa <0, x # to. Because b%(t) > 0, x # T4. Because b4(t) = 0, x # Tp. Because pp < p,
X # Tp. Thus, x = {ta, Tu}.

Case [0,t.), [te,ta), [ta,TB), [I5,Ta) Suppose that 0 < t. <ty <Tp < T4 < .... Then,
for t € [T'4, x) we get (171) and (175). Because the solution of the equation system does not
depend on time, we get the sequence 0 < t. <ty <Tp < T}y.

Case [O,tc), [tc,td), [td,TB), [TB7£d> Suppose that 0 < t. <ty < Tp < gd < ... Then,
for t € [t4, x) we get (153), (170) and (160). Differentiating yields (176) - (179). Because



gup(t) >0, x # t.. Because b4(t) = 0, x # {t.,Tp}. Because g%, > 0, x # t4. Because

gpat) >0, x # {ta,1.}. Because ¢55(t) = 0, x # {te,ts,ts}. Because b%(t) > 0, x # Ta.
Thus, x = {74, T5}. In case of SE = 0, also x # T, because pp < p.

Case [O,tc), [tc,td), [td,TB), [TB7£d), [Ed, TA) Suppose that 0 < t. <ty <Tp < gd <Ty <
.. Then, for t € [T4, x) we get (164), (170) and (160). Because the solution of the equation
system does not depend on time, we get the sequence 0 < t, <ty < T <1y < Ty.

Case [0,t.), [te,ta), [ta,TB)s [Ts,ta)s [fd,TB) Suppose that 0 < t. < t; < Ty < tg <
Tp < ... Then, for t € [Tp,x) we get (153), (159) and (160), so that (156) and (161) -
(163) hold. Because g55(t) > 0, x # t.. Because the equation system describing the market
equilibrium is identical to the one for ¢t € [t.,t;), the proof of Lemma 4 can be applied, so
that x # {t.,tqs}. Because gh,(t) > 0, x # {ta,t.}. Because g55(t) = 0, x # {to,ts, s}
Because b (t),b%(t) > 0, x # {Ta, T}. Because of Lemma 4, y # Tj. Thus, x = T}.

For t € [Ta,x), we get (164), (159) and (160). Differentiating with respect to time
yields (165) - (169). Following the related argument yields x = {t4, Ts}.

Case [0,t0), [te,ta)s [tasTh)s [T ta), [ta,Ts), [T, Ta), [Ta,T2) Suppose that 0 < t, <
tg <Th <ty <Tp<Ty<TE< .. Then, fort e [T2 x) we get (164), (170) and (160).
Because the solution of the equation system does not depend on time, we get the sequence

0<te<ty<Th<ty<Tp<Ty<T3

Case [0,t.), [te,th), [th, Ts), [Ts,ta)s [ta;T8)s [T5,Ta), [Ta,t3) Suppose that 0 < t. <
th < Ty <ty <Tp < Ty <td< .. Then, fort € [t3,x) we get (171) and (172), so
that (173) and (174) hold. Following the related arguments yields x = T suggesting the
sequence 0 < t, < th < Th < iy < Tp < Ty < t2 < TA. Because (175) determines both T}
and T3, the proof of Lemma 4 applies implying that this case is not possible.

Case [0,1,)

Suppose that t4 is the first element. Then, for ¢t € [0,4) we get (153), (159) and (160) from
(20), (51) and (52). Differentiating with respect to time yields (156), (161) - (163), with
954 <0, g5 >0 and b < 0, because t, is the first element.

For t € [tg, x) we get (180) and (172). Differentiating yields (156), (174) and (181).

Because g4 (t) = gap(t) = 0, x # {te

ot d,te,tf,tf} Because of Lemma 4, y # {;. Because
app —pa < 0, x # t.. Because b%(t),b%(t) >0, x # {T4, Tg}. Thus, x = {T4, T}



Case [0,t4), [ta,T4) Suppose that 0 < t; < T4 < .... Then, for t € [T, x) we get (171)
and (172), so that (173) and (174) hold. Following the related argument yields xy = Tz and,
therefore, the sequence 0 < ty; < Ty < T;.

Case [0,t4), [tq,TB) Suppose that 0 < t; < T < ... Then, for t € [Tp,x) we get
(180) and (175). Differentiating yields (181) - (183). Following the related argument gives

X = {tNda TA}

Case [0,%4), [ta,TB), [Ip,T4) Suppose that 0 <ty <Tp < T4 < .... Then, for t € [Ty, x)
we get (171) and (175). Because the solution of the equation does not depend on time, we

get the sequence 0 < t; < T < Ty.

Case [0,14), [ta, Ts), [T5,t4) Suppose that 0 < tq < T <ty < .... Then, for t € [ts, x) we
get (153), (170) and (160). Differentiating yields (176) - (179). Because g55(t) > 0, x # t..
Because b%(t) = 0, x # {t., Ts}. Because g5, > 0, x # tq. Because g5,(t) > 0, x # {ta, 1.}
Because ¢%5(t) = 0, X # {te,t;,1;}. Because b%(t) > 0, x # Ta. Thus, x = {T4,Ts}. In
case of SE = 0, also x # T, because pg < pA.

Case [O,td), [td,TB), [TB,Ed), [Ed,TA) Suppose that 0 < t; < Tp < t~d <Ty< ... Then,
for t € [T4,x) we get (164), (170) and (160). Because the solution of the equation system
does not depend on time, we get the sequence 0 < tq < Ty < tq < Ta.

Case [0,t,), [ts,T5), [T5,ta), [fd,TB) Suppose that 0 < ¢4 < Ty < ty < Ty < .... Then,
for t € [Ts, x) we get (153), (159) and (160), so that (156) and (161) - (163) hold. Because
gsp(t) > 0, x # t.. Because g5, < 0, ¥ # t.. Because the equation system describing
the market equilibrium is identical to the one for ¢ € [0,¢,), the proof of Lemma 4 can
be applied, so that xy # t4. Because gh,(t) > 0, x # {ts,t.}. Because g55(t) = 0,
X # {te,ts,ts}. Because bd(t),b%(t) > 0, x # {Ta, Tp}. Because of Lemma 4, x # Tp.
Thus, x =Ta.

For t € [Ta,x), we get (164), (159) and (160). Differentiating with respect to time
yields (165) - (169). Following the related argument yields x = {t4,75}. The remaining
argument was already used for the cases {[0,.), [te,ta), [ta, T3), [Th: 1), [ta; T), [T, Ta),
(T4, T%)} and {[0,t.), [te, th), [t5, TB), [T, t4), [ta; Ts), [T5,Ta), [Ta,t3)}, which implies the
sequence 0 < tq < Th < tq<Tg < Ty < T2



Case [0,74), with ¢55(0) >0

Suppose that T4 is the first element and that ggp(t) > 0 holds before Ts. Then, for
t € [0,74) we get (153), (159) and (160). Consequently, the dynamics are described by
(156) and (161) - (163), with b% < 0.

For t € [T, x) we get (164), (159) and (160), so that (165) - (169) hold. Following the
related argument yields x = {tq,T}.

Case [0,T4), [Ta,Tp) Suppose that 0 < Ty < Tp < .... Then, for t € [T, x) we get (164),
(170) and (160). Because the solution of the equation system does not depend on time, we

get the sequence 0 < Ty < Tg.

Case [0,74), [Ta,ts) Suppose that 0 < Ty < t; < .... Then, for t € [tg, x) we get (171)
and (172), so that (173) and (174) hold. Following the related argument yields the sequence
0< Ty <ty <Tpg.

Case [0,T4), with ¢55(0) =0

Suppose that T4 is the first element and that gpp(t) = 0 and g%4(t) > 0 hold before Ty.
For t € [0,T4), we get (153) - (155), so that the evolution is given by (156) - (158).

For t € [Ta,x), we get (164), (154) and (155). Differentiating with respect to time
yields (173) and

PA(t)
U//

by = <0, g5a = 0. (184)
Because g55(t) = 0, x # {t.,T}. Because g5 ,(t) > 0, x # {ts,t.}. Because g%z(t) = 0,
X # {te,ts,1;}. Because b%(t) = 0, x # Ta. Because pa < pA®™, x # Ta. Because b%(t) > 0,

X # Tp. Thus, x = {t.,t4}.

In case of x = t4, the end of trade implies g% 5(t) > 0, so that ¢; = t. holds. Then, for
t € [ta, x) we get (171) and (172), with (173) and (174) describing the evolution over time.
Following the related argument yields the sequence 0 < Ty <ty < T’s.

Case [0,74), [Ta,t.) Suppose that 0 < T4 < t. < .... Then, for t € [t., x) we get (164),
(159) and (160), so that (165) - (169) hold. Because g55(t) > 0, x # t.. Because of Lemma

4, x # 1. Because g5,(t) > 0, x # {ta,t.}. Because g%5(t) =0, x # {t.,t7,1;}. Because
bh(t) = 0, x # Ta. Because b%(t) > 0, x # Tp. Thus, x = {ts, Ta, Tp}.



Case [0,T4), [Ta,tc),lte,ta) Suppose that 0 < Ty < t. <ty < ... Then, fort € [ty,x) we
get (171) and (172), so that (173) and (174) hold. Following the related argument yields
the sequence 0 < Ty < t. <ty <Tp.

Case [0,T4), [Ta,t.),[te,T) Suppose that 0 < Ty < t. < Tp < .... Then, for ¢t € [T, x)
we get (164), (170) and (160). Because the solution of this equation system does not depend
on time, we get the sequence 0 < Ty <t. < Tp.

Case [0,T4), [TA,tc),[tc,TA) Suppose that 0 < T4 < t, < Ty < .... Then, for t € [TA,X)
we get (153), (159) and (160), so that (156) and (161) - (163) hold. Because g%5(t) > 0,

X # te. Because g5,(t) > 0, x # {ta,t.}. Because g55(t) = 0, x # {t.,t;,t;}. Because
bh (1), 0% (t) > 0, x # {Ta,Tp}. Because of Lemma 4, x # Ty. Thus, x = {f.,tq, T}

Suppose that 0 < Ty < t. < T4 < t. < .... Then, for t € [te, x) we get (153) -
(155), so that (156) - (158) hold. Because of Lemma 4, y # t.. Because g55(t) = 0, x #
{t.,Tg}. Because g%, > 0, x # tq4. Because g5 ,(t) > 0, x # {ta,t.}. Because gz(t) = 0,
X # {te,ts,1;}. Because the equations system is identical to the one of t € [0,T4), the
proof of Lemma 4 can be applied, so that y # T4. Because b%(t),b4(t) > 0, x # {T1,Ts}.
Consequently, 7, cannot follow T implying y = {ta, Tp} for 0 < Ty < t. < Ty < ...

Case [O,TA),[TA,tc),[tc,TA),[TA,TB) Suppose that 0 < Ty < t. < T4 < T < .... Then,
for t € [Ts,x) we get (153), (170) and (160), so that (176) - (179) hold. Following the
related argument yields the sequence 0 < T < t, < Ty < Tp < T3.

Case [O,TA),[TA,tc),[tc,TA),[TA,td) Suppose that 0 < Ty < t. < TA <tg < ... Then, for
t € [ta, x) we get (180) and (172), so that (156), (174) and (181) hold. Following the related
argument yields x = {T'a, Ts}.

Case [0, T3),[T%, to)[te, Ta)s[Tas ta),ta, T3) Suppose that 0 < Th < t, < Ty <ty <T? <
..... Then, for t € [T3,x) we get (171) and (172), so that (173) and (174) hold implying the
sequence 0 < T% < t, < Ty <tq<T3 < Tg.

Case [O,TA),[TA,tc),[tc,TA),[TA,td),[td,TB) Suppose that 0 < Ty < t. < TA <tg <Tp <
..... Then, for ¢t € [T, x) we get (180) and (175), so that (181) - (183) hold. Following the
related argument yields y = {4, T4}.



Case [O,TA),[TA,tc),[tc,TA),[TA,td),[td,TB),[TB,TA) Suppose that 0 < T}‘ < t. < TA <
tg <Tp <T3 < ... Then, for t € [T%,x) we get (171) and (175). Because the solution of
this equation system does not depend on time, we get the sequence 0 < T} < t. < Ty <

ty <Tg <fo.

Case [0,TA),[TA,tC),[tC,TA),[TA,td),[td,TB),[TB,fd) Suppose that 0 < TA < t. < TA <
tg < Tp <ty < ... Then, fort € [ty,x) we get (153), (170) and (160), so that (176) - (179)
hold. Following the argument from the case 0 < ty < T < t4 < ... yields x = {T, TB}.

Suppose that 0 < Ty < t, < Ty <ty < Ty <ty < T < .... Then, for t € [TB,X)
we get (153), (159) and (160), so that (156) and (161) - (179) hold. Because g%5(t) > 0,
X # te. Because g5,(t) > 0, x # {ta,t.}. Because g55(t) = 0, x # {t.,t;,t;}. Because
b4 (1), 0% (t) > 0, x # {T4,Ts}. Because of Lemma 4, y # Tp. If y = 2, the equation
system at 2 is identical to the one at t = t}. Applying the proof of Lemma 4 implies x # t2.
Analogously, the proof rules out y = TA. Thus, y = t. implying 0 < Ty < t. < TA <ty <
Ty <ty<Tg<t,<..

For t € [t.,x) we get (153) - (155), so that (156) - (158) hold. Because of Lemma 4,
X # te. Because g55(t) = 0, x # {t., Tg}. Because g%, > 0, x # t4. Because g5 ,(t) > 0,
X # {ta,te}. Because g55(t) = 0, x # {te,ts,ts}. Because b%(t),b%(t) > 0, x # {Ta, T}
If x = T3, the equation system describing the market equilibrium is identical to the one
at t = T4. Due to the proof of Lemma 4, x # T4, which rules out that Ty follows 4 for
0<Ty<t,o<Tha<ty<Tp<iy<...

Case [O,TA),[TA,tc),[tc,TA),[TA,td),[td,TB),[TB,Ed),[fd,TA) Suppose that 0 < T}‘ < t. <
Ty <ty < T <ty < T3 < ... Then, for t € [T3,x) we get (164), (170) and (160).
Because the solution of this equation system does not depend on time, we get the sequence

0<Th<te<Ta<ty<Tp<ty<T3.

Case [0,Tp)

Suppose that T’z is the first element. Then, g% 5(t) > 0 for t € [0,7p) to ensure yg(Tg) > 0.
For t € [0,T5), we get (153), (159) and (160), with (156), (161) - (163) describing the

evolution over time.

For t € [T, x), we get (153), (170) and (160), so that (176) - (179) hold. Following
the related argument yields the sequence 0 < Tp < T'y.



Case [0,1.)

If SE > 0, the first element of the sequence can be t.. For t € [0,%.) we get ghz(t) > 0
implying (153), (159) and (160). Consequently, (156) and (161) - (163) hold, with g%, > 0,
g5p < 0 and b% > 0.

For t € [t., x), we get (153) - (155), so that (156) - (158) hold. Because of Lemma 4,
X # te. Because g55(t) = 0, x # {t., Tg}. Because g5, > 0, x # t4. Because g ,(t) > 0,

X # {fa,te}. Because g55(t) = 0, x # {te,ts,ts}. Because b%(t),b%(t) > 0, x # {Ta, T}
Thus, x =T4.

For t € [Ty, x), we get (164), (154) and (155), so that (173) and

. p)\ s

by = 7 <0, Jha =0 (185)
hold. Because g35(t) = 0, x # {t., Ts}. Because g5, = 0, x # t4. Because g ,(t) > 0,
X # {ta,t.}. Because ¢55(t) = 0, x # {t.,t;,t;}. Because b%(t) = 0, x # T4. Because

Pa < pAT, x # Ta. Because bh(t) > 0, x # Ts. Thus, x = L.

For t € [t.,x), we get (164), (159) and (160), so that (165) - (169) hold. Because
g55(t) >0, x # t.. Because of Lemma 4, y # t.. Because g5 ,(t) > 0, ¥ # {ta,t.}. Because
@is(t) =0, x # {te,t;, t;}. Because b%(t) = 0, x # Ta. Because b} (t) > 0, x # Tp. Thus,
X = {ts, Ta, T}

Case [0,fc),[fc,TA),[TA,tC),[tC,TA) Suppose that 0 < t, < T4 < t. < T4 < .... Then, for
t € [T4,x) we get (153), (159) and (160), so that (156) and (161) - (163) with ¢34 > 0 hold.
Because g5p5(t) > 0, ¥ # t.. Because g5, > 0, ¥ # ta. Because gh4(t) > 0, x # {ta,t.}.
Because ¢55(t) = 0, x # {te,t,17}. Because b%(t),b%(t) > 0, x # {Ta, Tp}. Because of
Lemma 4, x # Ta. If x = {2, the equation system describing the market equilibrium is

identical to the one for ¢ = #!. Consequently, the proof of Lemma 4 implies y # 2. Thus,
X = TB.

For t € [T, x), we get (153), (170) and (160), so that (176) - (179) hold. Following
the related argument yields the sequence 0 < f, < T} < t. < T4 < T < T3.

Case [0,1.),[te, Ta)y[Ta,te)s[te, Tz) Suppose that 0 < t. < T4 < t. < Ty < .... Then, for
t € [Tg, x)| we get (164), (170) and (160). Because the solution of this equation system does
not depend on time, we get the sequence 0 < t.<Ty<t.<Tg.



Case [0,1.),[te, Ta)s[Ta,te)s[te;ta) Suppose that 0 < t, < Ty < t. < ty < ... Then, for
t € [ta, x)] we get (171) and (172), so that (173) and (174) hold. Following the related
argument yields the sequence 0 < te<Ty<t.<ty<Tg.

B.1.2 SE <0 and ¢5,(0) >0

Suppose now that the strategic effect is negative, so that pA > pA3", but not strong enough to
rule out green energy exports from B to A initially. Similar to section B.1.1, the assumptions

b4(0)%,6%(0), g54(0) > 0 rule out T, T, ta, te, te, t; and 5 as first element of the sequence.

Case [0,1.)

For t € [0,t.), we get (153) - (155), so that (156) - (158) hold. For ¢t € [t., x), we get (153),
(159) and (160), so that (156) and (161) - (163) hold with g5, < 0, 55 > 0, b% < 0 and
b% < 0. Because the argument made in section B.1.1 holds, x = {t4, T4, T3}

Case [0,t.),[te, T4] Suppose that 0 < t. < T4 < .... The arguments made in section B.1.1
hold implying the sequences 0 < t. < Ty <Tpand 0 <t. < Ty <ty <Tg.

Case [0,t.),[t., Tg] Suppose that 0 < t. < Tp < .... The arguments made in section B.1.1
hold implying the sequences 0 < t. <Tp < T}q.

Case [0,t.),[t.,tq] Suppose that 0 < t. < ty < .... Then, for t € [ty, x) we get (180) and
(172), so that (156), (174) and (181) hold. Because g3 ,(t) = 0, x # {t., tc,tq}. Because
gis(t) = 0, x # {t.,t;,t;}. Because of Lemma 4, x # t4. Because b%(¢),0%(t) > 0,
X # {T, Tp}. Thus, x = {T4, Tp,t.}.

Case [0,1.),[tc,ta),[ta, Ta) Suppose that 0 < t. < t; < T4 < .... The arguments made in
section B.1.1 hold implying the sequence 0 < t. < t; < Ty < Tp.

Case [0,1.),[te,tq)s[ta, Tp) Suppose that 0 < t. < t; < T < ... For t € [T, x), the
argument made in section B.1.1 hold implying x = {t4, T4}

Case [0,t.),[tc,ta),[ta, TB),[T5,T4) Suppose that 0 < t. < t; < Tp < Ty < ... The
argument made in section B.1.1 hold implying the sequence 0 < t. <ty <Tp <T4.



Case [0,t.),[te,ta),[ta, Ts),[Ts,ta) Suppose that 0 < t. <ty < Tp < ty < ... Fort €
[ta, %), we get (153), (170) and (160), so that (176) - (179) hold. Because g§pz(t) > 0,
X # te. Because b%(t) = 0, x # {t., T}. Because of Lemma 4, x # t4. Because g% ,(t) > 0,
X # {ta,t}. Because ¢55(t) = 0, x # {te,ts,t7}. Because b%(t) > 0, x # Ta. Because
pp < pA\, X # Tp. Thus, x = Ta.

For t € [T4, x), we get (164), (170) and (160). Because the solution of the equation
system does not depend on time, we get the sequence 0 < t, <ty < Tg < tqg < Ty.

Case [0,t.),[te, tq),[ta,te) Suppose that 0 < t. <ty <t, < ... Fort€ [t x), we get

pa(t) = Mi(gia(t) + gap(t) = U'(b4(1) + gaa(t)) = e+ 7(8) + X (1), (186)
pu(t) = Mp(gpp(t)) = U'(V5(t) + g5p(t) + agip(t) = p+ A1), (187)
app(t) = pa(t) + Q'(9a5(1)). (188)

Differentiating with respect to time yields (156) and
pA”

.S .S < .5 <

Jaa = W —Y9aB = 0, bdA T gaa = 0, (189)

s PA

9pB = 3 = 0, (190)
B

. ap)‘ p>‘ST 7 p>\ .S .S

9daBp = Tv bcjla = U 9B — ¥gap- (191)

Before t = t., app(t) < pa(t) + Q'(0) holds. Consequently, ., can be only part of the
sequence if app > pa < apA — pA®" > 0, which implies ¢5 5 > 0 and de < 0.

Because g3 ,4(t) = 0, x # {te,te,ta}. Because g5z(t) > 0, x # {ts,t.}. Because of
Lemma 4, x # t.. Because g54(t) > 0, x # t;. Because b4(t),b%(t) > 0, x # {Ta, T}
Because pa > pg, X # Ta. Thus, x = {t;,Ts}.

Case [0,t.),[te, ta),[ta, te)s[te,tf)  Suppose that 0 < ¢, <ty <t, <t; < ... Fort € [t;,x),
we get (187) and
pa(t) = U'(b4(t) = ¢+ 7°(t) + X (1), (192)
app(t) = M(gi5(t) + Q' (945 (1)) (193)

Differentiating yields (156) and

L ap L
Jap = M+ O >0, ba = U S 0, (194)
-5 p>\ ] p)\ -5 -5



Because g5,(t) = 0, x # {te,te, tq}. Because g55(t) > 0, x # {ta,t.}. Because ¢%5 > 0,
X # t.. Because of Lemma 4, x # t;. Because g5,(t) = 0, x # {Ta,1;}. Because
bA(1),b5(t) > 0, x # {Ta, T }. Thus, x = Tp.

For t € [T, x), we get (192), (193) and

pa(t) = U'lgpp(t) + agip) = Mp(gps(t)). (196)
Differentiating with yields (182) and

i _ PAST

A U

Because g54(t) = 0, x # {t., te,t4}. Because g55(t) > 0, x # {ts,t}. Because §%5 = 0,

X # te. Because g5 ,(t) = 0, x # {Ta,t;}. Because b%(t) > 0, x # Ta. Because b%(t) = 0,
Y # Tp. Because of Lemma 4, y # Tp. Thus, x = ty.

<0, s = 9ap = 0. (197)

For t € [ty, x), we get (186), (196) and (188). Differentiating yields
ap\3tU" M,

pa = pA°>T >0, P = ST — QM — U] > 0, (198)
i = S — s > 0. s = g o < 0 (199)
G5 = =7 Mgaf A;Tf{j;g —7 > 0 (200)
bfg:%f—gh <0. (201)

Because g54(t) = 0, x # {t. te,tq}. Because g5z(t) > 0, x # {ta,t.}. Because g%, > 0,
X # t;. Because of Lemma 4, x # ;. Because v%(t) > 0, y # Ta. Because b(t) = 0,
X # Tp. Because pa > pp, x # Ta.

Suppose that x = T. Then, for t € [Tz, x) we get (186) - (188), so that (189)
- (191) hold. Because g34(t) = 0, x # {te,te,tq}. Because g5z(t) > 0, x # {ta,t.}.
Because ¢% > 0, x # t.. Because g% ,(t) > 0, x # t;. In case of y = fff, the equation
system is identical to the one at t = f}, so that the proof of Lemma 4 implies x # t?c.
Because b (t),b%(t) > 0, x # {T4,Ts}. Because pa > g, x # Ta. Finally, Lemma 4
implies x # Tp. As there is no element that can follow TB, TB cannot follow ¢; in case of

0<t.<tg<te<tp<Tp<t;<..implying0<t, <ty<t.<t;<Tp<t;<t.<..

For t € [te, x), we get (180) and (175), so that (181) - (183) hold. Because g% 4(t) =0,
X # {te,te,ta}. Because ¢55(t) =0, x # {tc,ts,1;}. Because of Lemma 4, x # {.. Because
bh(t) > 0, x # T4. Because bh(t) = 0, x # Ts. Because pg < p\, x # Tg. Thus,
X = {Ta, ta}.



Case [0,t.),[te; ta)s[taste)slte; Lr)slt s TB)s[Tryts),[t s, te)slte, Ta)  Suppose that 0 < t, <ty <
t, < ff <Tp <ty <t.<Ty<.. Fort>Ty, weget (171) and (175). Because the solution
of this equation system does not depend on time, we get the sequence 0 < t, < t; < t, <

tr<Tp <ty <t.<Thy.

Case [0,tc),[te; ta)s[ta, te)sltestr)sltr, TB)s[Tr, tr),[tss te)slte, ta)  Suppose that 0 < t, < tq <
te <tp<Tp <ty <t,<ty<.. Fortel[tsx), we get (153), (170) and (160), so that
(176) - (179) hold. By using the related argument and by taking into account that pg < pA
implies y # TB we get the sequence 0 < t. < t; < t, < ff <Tp <ty<t.< ty < Tha.

Case [0, t.),[te, ta),[ta, te)slte, Ts) Suppose that 0 < t, <ty <t. < Tp < .... Fort € [Tg, ),
we get (186), (196) and (188), so that (198) - (201) hold. Because g5 4(t) = 0, x # {te, te, ta}.
Because g5 5(t) > 0, x # {t4,t.}. Because g5 4(t) > 0, x # t;. Because ¢5, > 0and ¢%5 < 0,
X # t;. Because ps > pp, X # Ta. Because b4 (t) > 0, x # Ta. Because b4(t) =0, x # Tp.
Because of Lemma 4, y # T. Thus, x = t..

For t € [t., x), we get (180) and (175), so that (181) - (183) hold. Following the related
argument yields y = {tg, T4 }.

Case [0,.),[te,ta),[ta; te)s[tes TB)s[Th, te),[te; Ta) Suppose that 0 < t. < tg < t. < Tp <
te < Ta < .... For t > Ty, we get (171) and (175). Because the solution of the equation
system does not depend on time, we get the sequence 0 < t. < t; < t, < Ty <t,<Ta.

Case [0,t.),[te, ta)[ta, te)slte, Ts),[Tsste)s[te, ta) Suppose that 0 < ¢, < ty < t. < Ty <
te < tg < ... Fort € [tg,x), we get (153), (170) and (160), so that (176) - (179) hold.
Taking account of the related argument and that pgp < p\ implies y # Ty yields the
sequence 0 < t, <ty <te<Tp <t.<ty<Ty.

Case [0,1,)
For ¢t € [0,t4), we get (153), (159) and (160), so that the dynamics are given by (156) and
(161) - (163), with ¢34 < 0, g5 > 0 and b% < 0.

For t € [t4, x), we get (180) and (172), so that (156), (174) and (181) hold. Because
g54(t) = g55t) = 0, x # {te,te,ta,te s, t;}. Because of Lemma 4, y # t;. Because
bi(t% b%(t> > 07 X % {TA7TB}' ThllS, X = {TAuTB-Ee}'



Case [0,%4),[ta, T4) Suppose that 0 < t; < T4 < ... Fort € [T4,x), we get (171) and
(172), so that (173) and (174) hold. Because of the related argument, we get the sequence
O0<ty<Ty<Tpg.

Case [0,t4),[tq, Tp) Suppose that 0 < t; < Tp < .... Fort € [Tg,x), we get (180) and
(175), so that (181) - (183) hold. The related argument yields x = {T'4,%4}.

Case [0,t4),[ta, T5),[T5,T4) Suppose that 0 < t; < T < Ty < .... Fort > Ty, we get
(171) and (175). Because the solution of the equation system does not depend on time, we

get the sequence 0 < t; < T < Ty.

Case [0,t4),[ts, T),[T5,14) Suppose that 0 < t; < T < tq4 < ... Fort € [tg,x], we
get (153), (170) and (160), so that (176) - (179) hold. Taking the related argument and
P < pA\= X # TB into account yields the sequence 0 < t; < Tg < ty < Ty.

Case [0,t4),[ts,t.) Suppose that 0 <ty <, < .... For t € [t., x], we get (186) - (188), so
that (156) and (189) - (191) hold. The related argument yields x = {1, %/}

Case [0,%4),[ts,te),|te, T5) Suppose that 0 < t; < t, < T < ... Fort € [Ty, x], we
get (186), (196) and (188), so that (198) - (201) hold. Using the arguments made for
the cases 0 < t. < tg <t.<Tg < ..,0<t, <tg<t,<Tp <t.<Ty < ..and
0<t.<ty<t.<Tp<ty<tgy.. yield the sequences 0 < t; < t. < Ty < t. < T4 and
O<ty<te<Tp<t,<ty<Ty.

Case [0,q),[ta, te),[te, t;) Suppose that 0 <ty <t. <t; < ... Fort € [t x], we get (192),
(187) and (193), so that (156), (194) and (195) hold. Following the argument made for the
case 0 < t. <ty <t. <ty < ..leadsto 0 <ty <t <ty <Tp <ty <t <.. with
X ={Ta, fd} as next element. Because the arguments made for the cases 0 < t. <ty < t, <
tr<Tp<tp<te<Ta<..and0<t.<ty<t.<t;<Tp<t;<t.<ty<..hold, we
getthesequencesO<td<fe<ff<TB<tf<te<TAandO<td<fe<ff<TB<tf<
te <ty < Ta.

Case [0,T4), with ¢55(0) >0

Fort € [0,T4), we get (153), (159), (160), so that (156) and (161) - (163) hold, with ¢, < 0,
g5p >0, b < 0.



For t € [Ta, x), we get (164), (159), (160), so that (165) - (169) hold. Using the related
argument yields x = {tq4, Ts}.

Case [0,74),[T4,Tg) Suppose that 0 < Ty < T < .... For t > T, we get (164), (170)
and (160). Because the solution of the equation system does not depend on time, we get

the sequence 0 < Ty < Tp.

Case [0,74),[T4,ts) Suppose that 0 < Ty < t; < .... Fort € [tq, x), we get (171) and
(172), so that (173) and (174) hold. Following the related argument yields the sequence
0< Ty <ty <Tpg.

Case [0,T4), with ¢55(0) =0
For t € [0,T4), we get (153) - (155), so that (156) - (158) hold.

For t € [T, x), we get (164), (154) and (155), so that (173) and (184) hold. Following
the related argument yields y = {t.,#4}.

Case [0,74),[T4,t.) Suppose that 0 < Ty < t. < ... Fort € [t.,x), we get (164), (159)
and (160), so that (165) - (169) hold. Because g%5(t) > 0, x # t.. Because of Lemma 4,

X # te. Because g5,(t) > 0, x # {ta,t.}. Because g55(t) = 0, x # {t.,t;,t;}. Because
be(t) =0, x # Ta. Because b4(t) > 0, x # Ty. Thus, y = {TA,TB,td}.

Case [O,TA),[TA,tc),[tC,TA) Suppose that 0 < Ty < t, < T4 < .... Fort € [TA,X), we get
(153), (159) (160), so that (156) and (161) - (163) hold, with g4 < 0, g5 > 0 and b% < 0.
Because g55(t) > 0, x # t.. Because ¢5, < 0 and g5 > 0, ¥ # t.. Because g3,(t) > 0,
X # {ta,t.}. Because g55(t) = 0, x # {te,ts,ts}. Because b%(t),b%(t) > 0, x # {Ta, T}
Because of Lemma 4, x # T4. Thus, x = {t4, Ts}.

Case [0,TA),[TA,tc),[tc,TA),[TA,td) Suppose that 0 < Ty < t. < Ty < ty < ... For
t € [ta, x), we get (180) and (172), so that (156), (174) and (181) hold. Because g 4(t) =
g4p(t) =0, X # {te, e, tayte tr, T}, Because apa—pp < 0, x # 4. Because b% (1), b%(t) > 0,
X # {T, Tp}. Thus, x = {T4, Tp,t.}.

Case [0, T),[T%, te)s[te, Ta)s[Tas ta),ta, T3) Suppose that 0 < Th < t, < Ty <ty < T3 <
. For t € [T3%, x), we get (171) and (172), so that (173) and (174) hold. Following the
related argument yields the sequence 0 < T < t, < Ty <ty < T3 < Tj.



Case [O,TA),[TA,tc),[tc,TA),[TA,td),[td,TB) Suppose that 0 < Ty < t. < TA <ty <Tp <
... Fort € [T, x), we get (180) and (175), so that (181) - (183) hold. Following the related
argument yields y = {4, T4 }.

Case [0,73),[T%,t),[te; Ta)s[Ta, ta)s[ta, T)s[Ts, T3) Suppose that 0 < Th < t, < Ty <
tg <Tp <T3% < ... Fort>T3 weget (171) and (175). Because the solution of the equation
system does not depend on time, we get the sequence 0 < T} < t, < Ty <ty < Ty < T3.

Case [0,74),[Ta,te)s[te, Ta)s[Ta,ta)s[ta, Ts),[Ts,ta) Suppose that 0 < Ty < t, < Ty <
tg < Ty < tg < ... Fort € [tg,x), we get (153), (170) and (160), so that (176) - (179)
hold. Taking account of the related argument and pg < pA = x # Ty yields the sequence
0<Th<te<Ta<ty<Ty<ty<T3

Case [0,T4),[Ta,tc),te, TA),[TA,td),[td, t.) Suppose that 0 < Ty < t. < Ty <tyg<t,<..
For t € [t., x), we get (186) - (188), so that (156) and (189) - (191) hold. Because app(t) <
pa(t) + Q'(0) before t = ., ¢55 > 0 and b% < 0. Following the related argument yields

X = {TB>t~f}

Case [0,7T4),[Ta,te)y[te; Ta)s[Tasta)s[ta, te)s[te, Tn) Suppose that 0 < Ty < t, < Ty < tg <
te < Tp < ... Fort e [Tg,x), we get (186), (196) and (188), so that (198) - (201) hold.
Taking account of Lemma 4 and the related argument implies that ¢. follows Tz and that
X = {T4,tq4} holds for t € [t., x).

Case [0, T5),[Ta,te),[te; Ta)s[Tas ta)s[ta, te)s[te; Tn)s [T, te),[te, T3)  Suppose that 0 < T§ <
te<Ty <ty<te<Tp<te<T3< .. Fort>T32weget (171) and (175). Because the
solution of the equation system does not depend on time, we get the sequence 0 < T} <

te<Ty<ty<t,<Tp<te<T3

Case [O,TA),[TA,tc),[tc,TA),[TA,td),[td,fe),[fe,TB),[TB,te),[te,fd) Suppose that 0 < T4 <
te<Ty <ty<t,<Tp<te<ty<..Fortée [ty x), we get (153), (170) and (160), so that
(176) - (179) hold. Taking account of the related argument and pg < pA = x # T yields
the sequence 0 < T < t, < Ty <ty <te<Tp <t, <ty <T3.

Case [0,TA),[TA,tC),[tC,TA),[TA,td),[td,fe),[fe,ff) Suppose that 0 < Ty < t. < TA <tg <
te <ty < ... Fort € [t;,x), we get (192), (187) and (193), so that (156), (194) and (195)
hold. Following the related arguments yields 0 < Ty < t. < TA <ty <t,< ff <Tp<ty<

te < ..., with either t, or T4 as next element.



Case [O>TA),[T}1>tc),[tca TA),[TAatd),[tda Ee),[fea Ef),[£f7TB)’[TB7tf)’[tfa te)a[tea Tj) Suppose that
0<Th <te<Ty<ty<te<t;<Tp<t;<t,<Ti<..Fort>T3 weget (171)
and (175). Because the solution of the equation system does not depend on time, we get

the sequence 0 < T§ < t. < Ty <ty <t,<t;<Tp<t;<te<T3.

Case [0,T4),[Ta, te)slte, Ta)s[Tas ta)slta, te)slte, t1)s[tr T)s [T, tf )t s, te),[te, ) Suppose that
0<Ty<t,<Ty<tg<t,<t;<Tp<t;<te<ty<.. Fortc [ty x), we get (153),
(170) and (160), so that (176) - (179) hold. Taking account of the related argument and
pp < pA = x # Tp yields the sequence 0 < T} < t. < Ta <tg<t, <ty <Tp<t;<t,<
ty < T2

Case [0,TA),[TA,tc),[tc,TA),[TA,TB) Suppose that 0 < Ty < t. < Ty < Ty < .... For
t € [T, x), we get (153), (170) and (160), so that (176) - (179) hold. Taking account of the
related argument and pp < pA = x # T yields the sequence 0 < T < t. < Ty < Tp < T3.

Case [0,74),[Ta,te),[te, Tg) Suppose that 0 < Ty < t. < Tp < .... Fort > Tp, we get
(164), (170) and (160). Because the solution of the equation system does not depend on
time, we get the sequence 0 < Ty < t. < Tp.

Case [0,74),[Ta,tc),[te,ta) Suppose that 0 < Ty <t. <ty < ... Fort,; € [x), we get (171)
and (172), so that (173) and (174) hold. Following related argument yields the sequence
O0<Ty<t.<ty<Tg.

Case [0,74),[Ta,ts) Suppose that 0 < Ty < t; < ... Fort € [tg,x), we get (171)
and (172), so that (173) and (174) hold. Following related argument yields the sequence
0< Ty <ty <Tpg.

Case [0,Tp)

For t € [0,T5), we get (153), (159) and (160), so that (156) and (161) - (163) hold, with
G54 <0, g5z > 0 and b} < 0.

For t € [T, x), we get (153), (170) and (160), so that (176) - (179) hold. Taking
account of the related argument and pg < p\ = y # T vields the sequence 0 < T < Ty.



B.1.3 SE < 0 and g%,(0) > 0

Suppose that the strategic effect is negative and sufficiently strong to render green energy
exports from country A to country B profitable. The assumptions b%(0),b%(0), g55(0) > 0
rule out TA, TB, te, te, ta, tq and £, as first element of the sequence. Because pa > pg, Ta

can also not be the first element.

Case [0,1,)

For t € [0,t.), we get (186) - (188), so that (156) and (189) - (191) hold, with ¢5; < 0,
354 > 0 and b4 < 0.

For t € [t., x), we get (180) and (172), so that (156), (174) and (181) hold. Taking
account of the related argument and apy — pp < 0 = x # t4 yields x = {T4, T}.

Case [0,t.),[te, T4) Suppose that 0 < t, < Ty < ... Fort € [Ta, x), we get (171),
(172), so that (173) and (174) hold. Following the related argument yields the sequence
0<te<Ty<Tp.

Case [0,t.),[te,Tp) Suppose that 0 < t. < T < .... Fort € [Tg,x), we get (180) and
(175), so that (181) - (183) hold. Following the related argument yields y = {T',t4}.

Case [0,t.),[te, TB),[IT5,T4) Suppose that 0 < t. < Tp < Ty < ... Fort > Ty, we get
(171) and (175). Because the solution of the equation system does not depend on time, we

get the sequence 0 < t, <Tp < Ty.

Case [0,t.),[te, T),[Ts,t4) Suppose that 0 < t, < Tp < ty < .... For t € [tg,x), we get
(153), (170) and (160), so that (176) - (179) hold. Taking account of the related argument
and pg < p\ = x # TB yields the sequence 0 < t. < Ty < t; < Ty.

Case [0, /]

For t € [0,5), we get (192), (187) and (193), so that (156), (194) and (195) hold.

For t € [ty,x), we get (186) - (188), so that (156) and (189) - (191) hold. Because
Galt) = 0, X # {terForta}. Because g3p(t) > 0, x # {fafe}. Because gi(t) > 0, x # ty.
Because of Lemma 4, x # t;. Because b4 (t),0%(t) > 0, x # {T1,T5}. Because pa > pp,
X # Ta. Thus, x = {t.,Ts}.



Case [0,tf),[tf,te) Suppose that 0 < t; <t. < ... Fort € [t., x), we get (180), (172), so
that (156), (174) and (181) hold. Using the arguments from Case [0,¢.) of this subsection
yields the sequences 0 <ty <t. <Ty <Tp, 0<ty <t <Tp<Thpand0<t;<t.<Tp<
ty < Ty.

Case [0,ty),[tr,Tp) Suppose that 0 < t; < Tp < .... Fort € [Tg,x), we get (186),
(196) and (188), so that (198) - (201) hold. Because g%,(t) = 0, x # {t.,t.,ta}. Because

g4p(t) > 0, x # {ts,1.}. Because g% (t) > 0, x # t;. Because g5, > 0 > ¢%p, X # t;-.
Because pa > pp, X # Ta. Because b%(t) > 0, x # T4. Because of Lemma 4, y # 1.
Because b4 (t) = 0, x # Tg. Thus, x = t..

Fort € [t., x), we get (180) and (175), so that (181) - (183) hold. Following the related
argument yields y = {74, %4}

Case [0,t7),[tr,T8)s[ I, te)slte, Ta) Suppose that 0 <ty <Tp <t. <Ty < ... Fort> Ty,
we get (171) and (175). Because the solution of the equation system does not depend on
time, we get the sequence 0 <ty <Tp <t. <T}.

Case [O,tf),[tf,TB),[TB,te),[te,fd) Suppose that 0 < ty < Tp < t. < ty < ... Fort e
[ta,x), we get (153), (170) and (160), so that (176) - (179) hold. Taking account of the
related argument and pg < pA = x # TB yields the sequence 0 <ty <Tp <t. < ty < Tha.

Case [tf,0)

For t € [0,%7) we get (186) - (188), so that (156) and (189) - (191) hold, with ¢%5 > 0 and
bl < 0.
For t € [t;,x), we get (192), (187) and (193), so that (156), (194) and (195) hold.

Following the related arguments yields 0 < ff <Tp <ty <t.<..with either ty or Ty as

the next element.

Case [O,gf),[gf,TB),[TB,tf),[tf,te),[te,TA) Suppose that 0 < ff <Tp < tf <te<Thy<...
For t > T, we get (171) and (175). Because the solution of the equation system does not
depend on time, we get the sequence 0 < Ef <Tp <ty <te<Tjy.

Case [0,ff),[ff,TB),[TB,tf),[tf,te),[te,fd) Suppose that 0 < ff <Tp < tf <t, < fd < ...
For t € [tg, x), we get (153), (170) and (160), so that (176) - (179) hold. Taking account of



the related argument and pg < pA = x # Ty yields the sequence 0 < ff <Tp <ty<t.<
gd < Ty.

Case [0,Tp), with ¢%,(0) > 0
For t € [0,T5), we get (186) - (188), so that (156) and (189) - (191) hold, with b% < 0.

For t € [Tg,x), we get (186), (196) and (188), so that (198) - (201) hold. Because
g5a(t) =0, x # {te,te ta}. Because g45(t) > 0, ¥ # {ta,t.}. Because g5 ,(t) > 0, x # t;.
Because 5, > 0 > %5, X # ;. Because pa > pp, x # Ta. Because b4(t) = 0, x # Tp.
Because of Lemma 4, y # T5. Because b%(t) > 0, x # T4. Thus, y = t..

Fort € [t., x), we get (180) and (175), so that (181) - (183) hold. Following the related
arguments yields Y = {t4,Ta}. Subsequently, the arguments used for the cases 0 < t, <
Tp < Ty < ..and 0 <t. <Tg <ty < .. hold implying the sequences 0 < T < t. < Ty
and 0 < Ty < t, <ty < Ty.

Case [0,15), with ¢5,(0) =0
For t € [0,Tg), we get (192), (187) and (193), so that (156), (194) and (195) hold.

For t € [T, x), we get (192), (196) and (193), so that (182) and (197) hold. Following
the related argument yields x = t;.

For t € [ty,x), we get (186), (196) and (188), so that (198) - (201) hold. Because
g5a(t) =0, x # {te,te ta}. Because g45(t) > 0, x # {ta,t.}. Because g5 ,(t) > 0, x # t;.
Because of Lemma 4, x # t;. Because pa > pp, x # Ta. Because b%(t) > 0, y # Ta.
Because b%(t) = 0, x # T. Thus, x = {t., Tz}

Case [0,75),[T5s,tf),[tr.te) Suppose that 0 < Tp < ty < t. < ... Fort € [t., x), we
get (180) and (175), so that (181) - (183) hold. Following the related arguments yields
X = {t4,T4}. Subsequently, the arguments used for the cases 0 < t, < T < Ty < ...
and 0 < t, < Ty < tg < ... hold implying the sequences 0 < T < ty < t. < T4 and
0<Tp<ty<t.<ty<Ta.

Case [O,TB),[TB,tf),[tf,TB) Suppose that 0 < T < t;y < Ty < ... Fort e [TB,X), we
get (186) - (188), so that (156) and (189) - (191) hold, with 0% > 0, g%z < 0, §54 > 0 and
b% < 0. Because g5 ,(t) = 0, x # {te,le,tq}. Because g%5(t) > 0, x # {fa,.}. Because
of Lemma 4, ¥ # Tp. Because b%(t),b%(t) > 0, x # {Ta,Tp}. Because 54 > pg, x # Ta.
Thus, x = t..



For t € [te, x), we get (180) and (172), so that (156), (174) and (181) hold. Taking
account of the related argument and apy — pp < 0 = x # t4 yields x = {T4, T}.

Case [O,TB),[TB,tf),[tf,TB),[TB,te),[te,TA) Suppose that 0 < T < ty < TB <t.e<Ty<
For t € [T4,x), we get (171) and (172), so that (173) and (174) hold. The related
argument yields the sequence 0 < Tg < t; < T <t, < Ty < T3

Case [0,T5),[T5,t7),ltr, Tp),[Ts,te)slte, T2) Suppose that 0 < T} < ty < Tp < t, <
T: < ... Fort € [T3,x), we get (180) and (175), so that (181) - (183) hold. Following
the related arguments yields x = {fy, T4}. Subsequently, the arguments used for the cases
0<te<Tp<Ty<..and0<t, <Tp <ty < .. hold implying the sequences 0 < T} <
tp<Tp<te<Ti<Tyand 0<Th <ty <Tp<t,<Ti<ty<Tha.

[

B.2 Timings without initial trade

Lemma 7 Suppose that green energy is not traded initially, fossil fuel is consumed in both
countries nitially and country A acts strategically. In the unilaterally requlated economy

with the fossil fuel tax 757 in country A and no fuel tax in country B the timing is given by

)0 <ty<te<Th<te<Ta<Tp<T3 wiii)0<t,<t;<Tp<t;<te<ty<Thn,

i) 0 <ty <t.<Ty<t.<Tg, ir) 0 <t, <Tg <t.<Ty,

i) 0 <ty <t.<Ty<t.<ty<Tpg, ) 0<t, <Tp<t,<ty<Tn,

w) 0 <ty<Tq<Tg, 7i) 0 < Ty < tq < Th,

0) 0 <ty <Ty<ty<Tg, 2ii) 0 < Ty < tq<Tp < Ty < T2,

vi) 0 <ty < Tp < T, ziti) 0 < Th <ty < Tp <t.<Ty<t,<T2

i) 0 < t, <t; <Tp <ty <t,<Ta,

Proof Suppose that g3, ,(t) = ¢%5(t) = 0 at least until the first element of the sequence.
Then, t., fc,td,te,tf and ff cannot be the first element, because there is no trade. Because
ba(t),bs(t) > 0, neither T4 nor T can be the first element. If T, is the first element,
pa > pp rules out trade for all points in time. Thus, the first element is ¢4, t, or 7. In all
three cases, the market equilibrium before the first element of the sequence is described by
(180) and (172) implying that (156), (174) and (181) describe the evolution over time.



Case [0,1,)

Suppose that Z, is the first element. Then, ap > pp has to hold for t € [0,%,4) implying
SE > 0. For t € [tg,x) we get (153), (159) and (160) implying that (156) and (161) -
(163) hold with g5, > 0 and 0% < 0. Because g55(t) > 0, ¥ # t.. Because of Lemma 4,
X # tq. Because g3,(t) > 0, x # {ts,t.}. Because g%5(t) = 0, x # {t.,ts,t;}. Because
b (1), b5(t) > 0, x # {Ta, T}. Thus, x = {Lc, Ta, Ts}.

Case [0,%,),[ts,t.) Suppose that 0 < t4 < t. < ... Then, for t € [t ), we get (153) -
(155) implying that (156) - (158) hold. Applying the argument of Appendix B.1.1, Case
[0, %] yields the timings 0 <ty <f, < T} <te <Ta <Tp<T3,0<ty<t,<Ty<t,<Ts
and 0 <ty <t.<Ty<t.<ty<Tg.

Case [0,14),[ts,t4) Suppose that 0 < t; < T4 < ... Then, for t € [T4,x), we get (164),
(159) and (160), so that (165) - (169) hold. Applying the argument of Appendix B.1.1, Case
[0,T), with g%5(0) > 0 yields the sequences 0 <ty < Tq < T and 0 <ty < Ty < t4 < Tp.

Case [0,%4),[ts,T3) Suppose that 0 < f; < T < .... Then, for t € [T, x), we get (153),
(170) and (160), so that (176) - (179) hold. Following the related argument yields the timing
0< fd <Tg <Ty.

Case [0,7.)

Suppose that #, is the first element. Then, apgp > pa has to hold for t € [0,,) implying
SE < 0. For t € [t., x) we get (186) - (188) implying that (156) and (189) - (191) hold with
g%5 > 0 and b% < 0. Because ¢ ,(t) = 0, x # {te, te, ta}. Because g5 5(t) > 0, x # {fa,t.}.
Because of Lemma 4, y # t.. Because b%(t),b%(t) > 0, x # {Ta,Ts}. Because pa > pg,
X # Ta. Thus, x = {t;,Ts}.

Case [0,%.),[te,t;) Suppose that 0 < f. < ; < ... Then, for t € [t;,x), we get (192),
(187) and (193), so that (156), (194) and (195) hold. Applying the argument of Appendix
B.1.3, Case [0,%;) yields the timings 0 < t. <t; <Tp <t; <t, < Taand 0 <, <i; <
Tp <tp<t.<ty<Ta.

Case [0,%.),[t.,Ts) Suppose that 0 < t, < T < ... Then, for t € [Tg,x), we get
(186), (196) and (188), so that (198) - (201) hold. Applying the argument of Appendix
B.1.3, Case [0,75), with g5,(0) > 0 yields the timings 0 < #, < T < t. < T and
0<t,<Tp<te<ty<Ta.



Case [0,1p)

Suppose that T is the first element. Then, for ¢ € [T, x) we get (180) and (175), so that
(181) - (183) hold. Following the related argument and taking into account that 74 as next

element implies no trade for all ¢ yield y = .

With #; as next element, we get (153), (170) and (160) for ¢ € [fg4,X), so that
(176) - (179) hold. Following Appendix B.1.1, Case [0,t.),[t.,ta),[ta; T),[Ts,ta) yields
X = {T4, T} and, therefore, the timing 0 < T < iy < Th.

Case [O,TB),[TB,fd),[fd,TB) Suppose that 0 < T < 3 < T < .... Then, for t € [TB,X),
we get (153), (159) and (160), so that (156) and (161) - (163) hold. Because g%5(t) > 0,

X # te. Because g5,(t) > 0, x # {ta,t.}. Because g55(t) = 0, x # {t.,t;,t;}. Because
b4 (1), 0% (t) > 0, x # {Ta, Tp}. Because of Lemma 4, x # Tp. Thus, x = {f., Ta}.

Case [O,TB),[TB,fd),[fd,TB),[TB,TA) Suppose that 0 < Ty <ty < Ty < T4 < .... Then,
for t € [T4,x), we get (164), (159) and (160), so that (165) - (169) hold. The related
argument yields t; and T as candidates for x. In case of t4, we get (171) and (172), so that
(173) and (174) hold between t; and the next element. According to the related argument,
this is T3. Then, both T} and T% are determined by (175), so that the proof of Lemma 4
applies. Consequently, x¥ = T implying the sequence 0 < T < tg < Ty < Ta < Tg.

Case [O,TB),[TB,fd),[fd,TB),[TB,fC) Suppose that 0 < Ty < ty < Ty < t. < .... Then,
for t € [t.,x), we get (153) - (155), so that (156) - (158) hold. Following the arguments of
Appendix B.1.1, Case [0,%,) yields 0 < Ty < fq < T <t, < Ty < t, < ..., with tg, T4 and
T? as candidates for the next element. In case of T2, we get the timing 0 < T < t; < T <

te< Ty <t.< T3

Case [0,T3),[Ts,1a)s[ta, T5),[T5, te)s[te, Ta)s[Ta, te)s[te, ta) Suppose that 0 < Tp < f4 <
Tp <t,<Ty<t,<ty<.. Then, fort € [ts,x), we get (171) and (172), so that (173) and
(174) hold. The related argument yields xy = T%. However, both T} and T% are determined
by (175), so that the proof of Lemma 4 applies. Consequently, this case can be ruled out.

Case [0,75),[T5s,tq),[ta, T5)s[T5, 1), [te; Ta)s[Ta, te),[te; Ta)  Suppose that 0 < Tp < 1y <
Tp <ty <Ty<t,<Ty<.. Then, fort € [Ty, x), we get (153), (159) and (160), so that
(156) and (161) - (163) hold, with g5, > 0. Following the argument of Appendix B.1.1,
Case [0,1.),[te, Th),[Ta, te),[te, Ty) yields y = T%. However, the equation system describing



the market equilibrium at ¢ = T is identical to the one at tT), so that the proof of Lemma,
4 applies. Consequently, this case can be ruled out.
O



