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The authors would like to make the following corrections about the published paper [1].
The changes are as follows:

(1) Replacing the “Remanufacturing Scenario” in Table 3.

Remanufacturing Scenario
(by + b*c + b*ca — b — ba — b?>yc — bycy + ¢y + beya + cy)

H ’)/ n
(i) For T2 <e < Yfru,
ilibri isi N —cn—b i* _ lda—cptor— it n—Cr—acr
Equilibrium decisions: gf" = 1==be gRi" — %, gRi" = %,
KRi — p(+a=2y+2cnc,—ay—c—ci+1?)
- 2(a+2)(1—7y)(1+a—) :
Equilibrium profits:
20chbycy — 207ycn — 2pcby?cy + 202y — 2¢, + pc?
+aycs — 2ayc, — 2pcby — b?c?y — b2ctay + b2y + o
+ova® — py*a+ 2072y — Y3 + 2pya — 2pyacy + ay
+07e2 + pcy?a + 2pchy* + 2pchyacy + py + 2pc?b>ya
. +9¢2 — 20c?b*y? — py? — 2ocbya + 29%cy, — ¥ — 2p7Cncy
Ri* _ 2
nr = . 4y(a—7+1) —K(oi-1)/2
- YCn 14-a—cy—cpa+byc,—cb—cba
(ii) For 114 < < B(1+a) ,
i 1 —cy — b—cb—bac, —cb—cb
Equilibrium decisions: qf” = HaTCn— Gl ¥ En YD~ Cr i a’

2(14a — y?b* 4 yb? + yb%a)
R — 1+a+yb%a+ cpyb — vb 4 yb* + yb?c, 4+ yb*c — ¢y — yeub?* — Y12 gRiis — pghi
2(1+a — y2b? + b2 + yb2a) o L
1+ a4 29%b%c, + v*b* — 293b* + 92b* + 2cb3+?
—3b*a + y?b*a — 2c,7°b® — 2y*b? — c2bty?
—2b*y? + 2029203 — c292b* + 2¢,b39% — 4?b%a
+29b%a — 2c,yb — 2 — 392 + 29 + 2c29b
+2cn'yb2cy + ZCn'ybzc — 2c%7b2 - 2crb4c$
+2c,v2b*e; + 2,72 bt — 2c,0,b39% — 2¢,cb3 2
2(a+2)(1— 922 + yb2) (1 + a — y2b% + yb2 + yb2a)
Equilibrium profits:

KRii —_

TR = 7 = (py — )y + (pu = ca)n + (pr — )i — cbg — K((1+a)* 1) /2.

(2) Replacing the statement of Proposition 3.
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Proposition 3. The profits under the remanufacturing scenario are higher than that of no remanu-
facturing (i.e., T&* > 7N*) if, and only if, the cost of ¢, is not pronounced (i.e., ¢; < c); otherwise,
the opposite is true.

(38) Replacing the statement of Proposition 5.

Proposition 5. Under the partial remanufacturing scenario, the total environmental impact
increases with the remanufacturing cost, that is, 90ER /9c, > 0; however, under the full remanufac-
turing scenario, the opposite is true, that is, OE R/9¢, < 0.

(4) Replacing the statement of Proposition 6.

Proposition 6. The threshold values of c2 increase with the collection target of b, i.e., dc2 /db > 0;
moreover, the equilibrium quantities dq,/0b < 0.

(5) Replacing the “Analysis of the Scenario with Remanufacturing” in Appendix A.

Applying backward, starting from Period 2 again. In Stage 1 of Period 2, the manufac-
turer sets (4,, ) to maximize the profit in Period 2. That is,

15 = (pn — cn)qn + (pr — cr)qr — cb

subject to g, < bqy, and g5, 9, > 0.
To maximize the problems with constraints, like [52] and [41], we write the above
problem as following the Lagrangean:

L = (pn —cn)qn + (pr — cr)qr — cbqr + A(bg1 — qr)
Using the KKT optimality conditions:

oL
ﬁzl—ka—an—ana—qur—cn
n
oL
5 =20 = 27qr — o+ A

aqr
Abgy —qr) =0
The above equations have two solutions. They depend on whether A are greater than

or equal to zero.
(i) A = 0. Solving the gradient conditions with A = 0, we have

lta—c—v+e _ YCp —acy — ¢y

— gy = 1
n 2(14+a—1) o 29(1+a—19) @
(if) A > 0. Solving the system, we obtain
_ 1+a—29bqy —cp _ _ 29bgy — 2r2bq1 +2vybg1a — yeu + ¢ + acy
= e T TMAS (1+a) ?
(6) Replacing the “Appendix B. Proof of Proposition 1”.
(i) For 'y(b'y+b25+h2m7bfba;_h:;ycfbfycn+cn+bcna+cn) — <o < G = 17_?:1/

. Ri _ N _ plac2=2crcpa+c2ya—2c,cn—c3y +2c2v+c2) . Ri
Solving K KY = 2 13012) (7—1) (=) , we find that whether K

KN >0 depends on the numerator of the above equation. Then, let t = acg — 2¢c,cpa +
c2ya — 2c,cy — 29 4 2c2 + ¢2, we can obtain:

_ cutacpteny/—(a+1)(v—1)(a—7+1) _cntacp—cuy/—(a+1)(7—1)(

Cr1 = a1 ;7 Cr2 = | ‘

cr1, ¢r2 ¢r and ¢;, we find that ¢, < ¢; < ¢;1 < ¢;2, which means KN > KRi,

a1t Comparing
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(ii) For 'y(h'y+b2c+b2cu7h7ba7b2'ycfb'ycn +entbepaten)

e =¢ <¢ <G = 1%,

2029203 + 2c,bPc, + 2ycpb?c + 3c2yb + 2yc,b? — 2ybPca

—29bcpa + 292b3a + 2c2yba — 2c2yb*a — 2c,yb3c — 2¢,b%ya

+2c,yb%a + b3 ya + b3 ya + 2c,b3cy — 2c,vb3 ¢y + 2ycpbPcra

+2ycpb?ca — 2c,b%y — 29303 + 23y + 23y — 2c,bcra — 2c2yb?

—2c,beca — 2cn'yb3ca + ZCrb3c7a — ch'yb?’cra + 2¢c, + 2cqa

KRi _gN _ L —2c2a — 2cybe — 2byc, — 2b%c — 2c,bey + by — 22 + yba ! we
2(a+2)(1—92b2+4b2) (1+a—y2b2+vb% +~b2a)

find that whether KR — KN > 0 depends on the numerator of the above equation. Then,

similar to scenario (i), we can yield the roots of:

solving

2by — 2bycy, — 29b%c — 29b?ca + 2yc,b? — 2vbena + 2c,yb%a + 2cqa + 2y,
+29ba +2(2(1 — 7202 + yB2) (1 +a) (1 + a — 9262 + b2 + vb2a)) ">

1= 2(by + yba)b
2by — 2byc, — 29b%c — 2b%ca + 2y, b? — 2vbcya + ch'yb2a + 2¢cpa + 2¢y,
+29ba —2(c2 (1 — y?b> + b)) (1 4+ a)(1 + a — y?b* + yb* + 'ybza))l/2
Crp =

2(by + yba)b

Comparing ¢,1, ¢, ¢y and ¢,, we find that ¢, < ¢, < ¢,1 < ¢y2, which means KN > KR,
In sum, we can conclude that remanufacturing is always detrimental to the incentives
for new product innovation (i.e., KR < KN).

(7) Replacing the “Appendix C. Proof of Proposition 2”.

1 oK™ — plen—cr)
Based on Table 1, B0, = @) (A=7)(a=7F1) > 0 and
kRl pYb[by + cn — by — bycy — ybPc + yeub?]

= >0
der 2(a+2)(1 — 202 + yb2) (1 + a — y2b2 + yb? + yb2a)

In sum, we can conclude that under the remanufacturing scenario, the incentives for
new product innovation increase with the remanufacturing cost, that is, oKR /9c, > 0.

(8) Replacing the “Appendix D. Proof of Proposition 3”.

i i Rix _ 7N« _ _(e—reatac)®
Based on the outcomes in Table 1, we can find that 7t T = BiTas) (4a)
Rix

This means that 778" — 77V > 0 s always true.

>0,

.t Y(by+b>c+b*ca—b—ba—b>yc—bycy+cn+bcyatcy) - _ qc
(ii) For Tra nta I — o, < 6 < T = 1,

After the observation of

[ yba? — 2cucp — 4cycra 4 2ycpbera — 2, b cy*a — 232

—92b 4 2ycpb?c + Zyb + 2c2y — dyb*ca — 4ybeya + 29be

+2cbycpa + 2c2yba + 2c?b3ya + dyc,bPca — 2ycqa + 2a’c,

+c2b3y — 2c,b%cy? — 2¢,bca® — 2c,vba* — 2cycra?

+272bcna ~+ 27vcybey — 4cybeca — c%b + 2¢, — 2byc,, — 2fyb2c

—27cy + 4ac, + 2cbycy + by + 2yba — 2¢,be — 2c2bay,

+2c2ya — y?ba + 2cb*>y? — 2c29%b — 2ba® + 2c,yb*ca®

i +c2yba? + 2b3ya® — 2b%cya® + 2cb*y%a — c2y*ba — ?b3y*a |
4(y2b2—1—a—yb2—b%a)(1+a) we

find that whether 7tRi* — 7z¥* > 0 depends on the numerator of the above equation. Then,

solving the above equation, we can yield the roots as follows:

Nx __
_7TT —

Riix
Ttr
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2a — 2cpa — 2cba — 2¢b — 2¢y, + 2 + 2b7ycy
{ +2(1—cy —cb)y/(1+a)(1 +a — r2b% + rb? + rb2a) }
o= 2b(1+ a)
2a — 2cya — 2cba — 2¢b — 2¢y, + 2 + 2byc,
{ —2(1—cy —cb)/(1+a)(1+a—r2b2 + rb? + rb2a) ]

Crp = comparing c,1, ¢y ¢r and

2b(1+a
¢y, we find that, for any ¢ > 0, th(en cr )< ¢ < ¢y < ¢y1. That is, if, and only if, the cost of
¢r < cp, then 7R > 7lN* otherwise, Ri* < lN*,

In sum, we can conclude that the profits under the remanufacturing scenario are
higher than that of no remanufacturing (i.e., nIT{* > 71%’ *) if, and only if, the cost of ¢, is not
pronounced (i.e., ¢; < C,A = ¢y2); otherwise, the opposite is true.

(9) Replacing the “Appendix E. Proof of Proposition 4”.

Since ER = i (gR* 4 gR*), then we can obtain

. Y (by+b%c+b%ca—b—ba—b?yc—bycy+cn+bcpatcy)
(i) For Tra

_;,lacr + e = ycn)
d2(a+1)(1+a—’y)

.t Y(by+b2c+b ca—b—ba—b2yc—bycy+cp+bepatc,) — _ 7c
(ii) For T+a e = <0 <G = 1+’;/

2¢yva + ybera + ybea + y?b + cpyba® — cb?y%a
+cb?ra® — cpy?ba + ybe + ybe, — a’c, — yba®

—ya + y*ba — cb*y?* — 2ac, — 2¢,v?b — 2bya —
+cuyb + 20,y + 29b%ca + 2c,yba — ¢ — by + ybc

= C
=c <o <G =,

ERi _ EN

< 0is always true.

: Rii N _
solving E® — EH =1y A a2 Py b2a) (1) , we
find that whether ER# — EN < 0 depends on the numerator of the above equation. Then,
solving the above equation, we can  yield the root  of:

bca — 1+ c,ba? — rb*ca + cb?a?® — cyyba + 2cb?a
r| 4+2cpba + cpb + cb? + bya + 2c,a — ba? — yb%c
—2¢y¥b —2ba +2¢, — b+ by —a+ be

€ = 1-bya—by+a%+2a
is true.

Comparing c,1, ¢y and ¢, we find that c,; < ¢ <¢;.

Then, we can conclude that, for any ¢, < ¢, < ¢, ERii _ EN < 0is always true.

In sum, we can conclude that the presence of remanufacturing is always beneficial to
the environment, that is, EN > ER.

.When ¢, > ¢,y ERi —EN <0

(10) Replacing the “Appendix F. Proof of Proposition 5”.

212 b po 2 _
(i) For y(by+b%ctb*ca—b—ba—b>yc—bycp+entbenaten) _ o < <Tr = Yen

1+a 1+a

. 1

OER /3¢, = — > 0is always true.
" 2(a—y+1) y
2 2 2

(ii) For y(by+b*c+b cufbfbaz-bh;ycfb'ycn+cy,+bcna+cn) =c <o < ¢, = 17_?;,

.. —b(l4+a—->b
OERi /9c, = (1+ 7) < 0is always true.

2(a+1—92b? + yb* + yb%a)

Under the partial remanufacturing scenario, the total environmental impact increases
with the remanufacturing cost, that is, 0ER /9c, > 0; however, under the full remanufactur-
ing scenario, the opposite is true, that is, 90ER /9c, < 0.

(11) Replacing the “Appendix G. Proof of Proposition 6”.

Based on the analysis of Proposition 3, we find that, for
v (by 4 b?c + b*ca — b — ba — b*>yc — bycy, + ¢y + beya +cy) e <o = T there
1+4a - 1+4a
2a — 2¢cya — 2cba — 2¢b — 2¢y, + 2 + 2bycy,
—2(1—cp —cb)\/(1+a)(A +a —r2b% + rb% + rb%a)
20(17a) then

is a threshold of ¢ = ¢, =
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a—cya+yb3ca+ 1+ yb3c — ¢, — y?b3¢
-1 1 1 — y2p2 b? b2
for oc? /ob = e~V + a1+ a— 7B + b7 + yb%a) we find that for any
! b2/ (1+a) (1+a—92b2+ b2+ b2a)

¢ >0, dc2 /ob > 0is always true.

We are now in a position to prove dq; /9b < 0 as follows.
2 20 h_hag—h2
(i) For y(by+b*c+b*ca—b—ba—b*yc—byc,+cp+bepa+cy)

— = — Cn
T+a _&<C7<C’_1+a
Ri __¢
gy /ob=—= <0
2
.. Y(by+b2c+b%ca—b—ba—b2yc—bycy+cy+bcyatcy) - _ 7
(ii) For ( Tra notaltn ">—Q<CT<Cr—17+’;,

29%ba — cuy?b%a — a’c, — 2yba® + ycb* — cy?b?
+cryb? + 2bycy, — crY?b? + cpya — ey P + cnyPh?
+dbycpa + ca’yb? — ac,y?b* + 2c,vb%a + 2cyb*a
—ca? — ¢+ ac,yb? — cay?b? — 29%beqa — ¢ + cny
aqfii/ab _ gRil _ +29bcpa? 4 29%b — 2yb — 2by?c, — 2ac, — 2ca — dyba

2(1+a — 42b2 4 b2 + yb2a)*

Then, solving the above equation, we can yield the root of:
4bycpa — ¢ — cyy*b?a + ca’yb* + 27ych*a — cay?b?
—292bcya + 2ybcya® — 4yba + ¢, v3b% — cy?b?
—cnY?b? + cyb? + 2bycy + 29%ba — 27*ben — 2yba?
+cpya — 2by +29%b + cyy — ca® — 2ca

— Rii
1= 1—a%yb? —2yb2a+ay?b?>+y2b2—yb>+a%+2a - When ¢, > ¢ 997/0b <

0 is true.

Comparing c,1, ¢y and ¢,, we find that ¢,y < ¢, <¢;.

Then, we can conclude that, for any ¢, < ¢, < ¢, aqfii /0b < 0 is always true.
In sum, we can conclude the equilibrium quantities as dq; /0b < 0.

The authors state that the scientific conclusions are unaffected. This correction was
approved by the Academic Editor. The original publication has also been updated.
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