Appendix




Proof of Proposition 1:The backward induction method is employed. First, the retailers make decisions. Taking the first-order derivatives of the profit functions (2) and (4) with respect to retail prices:，，，，Since the second-order derivatives are negative, setting the first-order conditions to zero yields the optimal retail prices:

		(a)

		(b)

Substituting (a) into the ordinary manufacturer’s profit function (1) and taking the derivative with respect to:



，，Settinggives:

		(c)


Next, substitute (b) into the green manufacturer’s expected utility function (3). The Hessian matrix ofwith respect tois:





For the Hessian to be negative definite, the conditionmust hold. Under this condition, the first principal minor is negative and the second principal minor is positive. Then, from  and , we obtain:

		(d)

		(e)
Solving the system of equations (c), (d), and (e) yields the equilibrium decisions:

		(f)

		(g)

		(h)
Substituting (f)–(h) back into (a) and (b) gives the equilibrium retail prices:

		(i)

		(j)
[bookmark: _GoBack]Finally, plugging the equilibrium decisions into the profit expressions yields the equilibrium profits for each supply chain member and the total supply chain.





Proof of Proposition 2: The backward induction method is employed. First, the retailers make decisions. Taking the first-order derivatives of the profit functions (18) and (20) with respect to retail prices:，，，，Since the second-order derivatives are negative, setting the first-order conditions to zero yields the optimal retail prices:

		(k)

		(l)

Substituting (k) and (l) into the ordinary manufacturer’s profit function (17) and taking the derivative with respect to:





  Setting gives:

		(m)


Next, substitute (k) and (l) into the green manufacturer’s expected utility function (19). The Hessian matrix of with respect tois:






The first principal minor is , the second principal minor is . Then, from , , we obtain:

		(n)

		(o)
Solving the system of equations (m), (n), and (o) yields the equilibrium decisions:

		(p)

		(q)

		(r)
Substituting (p)-(r) back into(k) and (l) gives the equilibrium retail prices:

		(s)

		(t)
Finally, plugging the equilibrium decisions into the profit expressions yields the equilibrium profits for each supply chain member and the total supply chain.
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Proof of Proposition 3: The backward induction method is employed. First, the retailers make decisions. Taking the first-order derivatives of the profit functions (34) and (36) with respect to retail prices:，，，, Since the second-order derivatives are negative, setting the first-order conditions to zero yields the optimal retail prices:

		(u)

		(v)

Substituting (u) into the ordinary manufacturer’s profit function (33) and taking the derivative with respect to:



,, Setting gives:

		(w)


Next, substitute (v) into the green manufacturer’s expected utility function (35). The Hessian matrix of with respect tois:





For the Hessian to be negative definite, the conditionmust hold. Under this condition, the first principal minor is negative and the second principal minor is positive. Then, from and , we obtain: 

		(x)

		(y)
Solving the system of equations (w), (x), and (y) yields the equilibrium decisions:

		(z)

		(aa)

		(bb)
Substituting (z)-(bb) back into (u) and (v), gives the equilibrium retail prices:

		(cc)

		(dd)
Finally, plugging the equilibrium decisions into the profit expressions yields the equilibrium profits for each supply chain member and the total supply chain.


A1-A7 expressions are as follows:














B1-B11 expressions are as follows:



























C1-C8 expressions are as follows:
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