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Appendix A
This appendix provides the proofs of Propositions 1 to 11. Lemma 1 will be used in the proofs of

Lemma 3 and Propositions 2 and 4.

Lemma 1 If (6) holds, then
(1 - ér)K;ﬂl(ér) - K;ﬂ(ér) +ds >0 (20)

and supplier’s hiding effort € increases in the buyers’s auditing effort e,.

Proof of Lemma 1 and Proposition 1: Differentiating (3) and (4) with respect to e,, we obtain

[1 —en — eq(Oen/0eq)](p — ¢ — ds) — (Der/Oeqa) K] (e,) = 0 (21)
(1 — e, — eq(Der/0eq)](p — ¢ — dg) — (Oen/Oeq) K} (er) = 0. (22)

Using (21)-(22) and the fact that (é,,ép) satisfy (3)-(4), we obtain
0¢r/0ea = [(1—én)Kp(en) — Kh(@n)l(p — ¢ — ds)/[K] (&) K} (én) — ea(p — ¢ — ds)?] (23)
08 /0eq = [(1—&)K](ér) — Kp(ér) +ds](p — ¢ — ds) /[ K] (&) K}, (&) — ex(p—c—ds)?]. (24)

Because (é,,ép,) is a best response for the supplier, the Hessian of 75 evaluated at (e, ep) =
(ér,€p) is negative definite, which implies that the denominator in (23) is strictly positive. This
establishes Proposition la: 0é,/0e, < 0 if and only if (6). Next we establish Lemma 1. If (6) holds,
then 0é,/0e, < 0. From (21), this implies 0éj,/0e, = [(1 —en) (p — ¢ — dg) — (0€,/0eq) K] (€r)]/
[ea(p — ¢ — dg)] > 0. Therefore, (24) implies (20). It remains to establish Proposition 1b. Because
the supplier’s best response responsibility and hiding effort is interior and satisfies (4), Kj (€é5) > 0;
further, as noted above, K} (€,) > 0. It follows that (7) implies (6).H

Lemma 2 will be used in the proofs of Lemma 3 and Propositions 2, 6 and 11. Let

D = KU(e]) [K(eDK](eh) — (e0)(p— ¢ — ds)?] + (dp — v +p)(p — ¢ — ds)

{1 = eD(X = en) K7 () = Kpey) + ds] + (1 =€) [(1 — e;) K (ef,) — Kp(ep)]}- (25)

Lemma 2 If the supplier’s responsibility effort €, and hiding effort €, and the marginal cost of

auditing effort K] (eq) are continuous in the buyer’s auditing effort eq, then T' > 0.

Proof of Lemma 2: The buyer’s best response auditing effort é,(e;, ep,) is the unique solution to
Y(eq,er,en) =0, where Y(eq, er,ep) = (1 —ep)(1 —e.)(dp —v+p) — K. (e,). We will show that
(a/aea)r(eav ér(ea)v éh(ea))|(ea,ér(ea),éh(ea)):(e;,e:,e;) <0. (26)



To do so, we first establish that
Y(ea, €r(€a); €nl€a))|ea=0 > 0> Y(eq, er(€q), en(€a))le,=1- (27)
Because K, (-) is convex, mp(-) is concave. Therefore, if Y (eq, €r(€q), €n(€a))|e,=0 < 0, then (eq, €, €p)
= (0,¢,(0),€x(0)) is an equilibrium, which contradicts that the unique equilibrium in interior. Sim-
ilarly, if Y(eq, €r(€a), €n€a))|ea=1 > 0, then (eq,er,en) = (1,6-(1),€r(1)) is an equilibrium, which
contradicts that the unique equilibrium in interior. This establishes (27). The proof that (26)
holds is by contradiction. Suppose that (26) is violated in that the inequality is reversed. Because
Y(eq, €r(€a), €neq)) is continuous in e,, the first inequality in (27) implies there exists é, € (0, ¢e})
such that Y(eq, ér(€q), €n€a))|ea=e, = 0. Therefore, (eq,er,en) = (Ea,€r(€a), €n(éq)) is an equilib-
rium, which contradicts that (e}, er, ey ) is the unique equilibrium. Suppose that (26) is violated in
that the inequality is replaced with an equality. Because Y(eg,€,(€q), €n(eq)) is continuous in e,
the first inequality in (27) implies that the second inequality in (27) is violated. We conclude that
(26) holds. Observe that
(0/0ea) Y (€as er(€a)senea)(eai capinen—tenerci) = ~T/ [KLEDKL(ER) — (€)2(p— ¢ — ds)?)
(28)
Because (é,, €3) is a best response for the supplier, the Hessian of 75 evaluated at (e, ep) = (€, €p)
is negative definite, which implies that the denominator in (28) is strictly positive. Therefore, (26)
implies that I' > 0.1

Lemma 3 will be used in the proof of Proposition 5.

Lemma 3 The supplier’s equilibrium responsibility effort e} decreases in the price p and increases
in the supplier’s production cost c if and only if (6"). If (6') holds, then the supplier’s equilibrium

hiding effort e} increases in the p and decreases in c.

Proof of Lemma 3 and Proposition 2: Differentiating (3), (4) and (5) with respect to dp, we

obtain
[(1 — er)(0eq/0dB) — eq(Dey,/0dB)] (p — ¢ — dg) — (De,./0dB) K (e,) = 0 (29)
(1 — e)(9ea/0dp) — eq(Der/OdB)] (p — ¢ — ds) — (Oen/0dp) K} (en) =0 (30)

(1 — er)(l - eh) — [(1 — eh)(aeT/é)dB) + (1 - er)(aeh/(‘)dB)] (dB - +p) — (8ea/8dB)K(’l’(ea) =0.

(31)



Using (29)-(31) and the fact that (e, ey, e ) satisfy (3)-(5), we obtain

Oeq/0dp = (1—ep)(1—€f) [K)(ef) K (e) — (ea)*(p — ¢ — ds)’] /T (32)
Oe;/0dp = [(1—ep)Ky(eh) — Kp(ep)l(1 — ei)(1 — ef)(p — ¢ — ds)/T (33)
Ocy/0dp = [(1—el)K]/(e7) — Ky(e]) +ds](1 — €f)(1 = e7)(p — ¢ — dg)/T (34)

Similar parallel arguments establish that

Oy /0p = (1 — e}) Ky (e}) — K (ef)]len g (ez) + (1 = ef) (L — ef)(p — ¢ — dg)]/T
Ocj/0p = [(1 — en) K/ (e7) — K7(ef) + dsllen K () + (1 =€) (1 — e7)(p — ¢ — dg)]/T
Oy /0c = —[(1 = ;) K} (ef,) — Kp(eh)]en K7 (e5)/T

9eiy/0c = —[(1 — ex) KL (er) — KL(el) + dsles K (e5) /T
From Lemma 2, T" > 0. Therefore, de}/ddp < 0, de’/Op < 0 and e} /dc > 0 if and only if (6'). Let
(20) denote inequality (20), where e} replaces é,. Suppose (6') holds. This implies that (20") holds
(by Lemma 1). Therefore, dej /0p > 0 and Oej /0c < 0.
Proof of Proposition 3: When the supplier’s budget constraint is binding, the supplier’s problem
is to choose e, and ej, to maximize (2) subject to (10), where the inequality binds. When dg = 0,

the supplier’s problem can be rewritten with a change of variables as

arglﬁf%}{[l — eapp(er)pn(B —&r)](p — 0)}, (35)
where ¢; = K;(e;) and p;(g;) = 1 —¢; for i € {r,h}; &, denotes the supplier’s expenditure on
responsibility effort and p,.(¢,) denotes the probability that the supplier’s facility is unsafe; €5, and
pn(en) are interpreted similarly. In (35), observe that the supplier’s problem is to allocate a fixed
budget across the two types of effort to maximize the probability of passing the audit, and her
optimal allocation is invariant to the buyer’s auditing effort e, and the supplier’s margin p — c.
Therefore, problem (35) can be rewritten as min,, cjo, ) ¥(€r), where ¥(er) = p.(er)pp(B — &r).
Because the supplier’s equilibrium responsibility and hiding efforts are strictly positive and because
K;(0) = 0 for ¢ € {r,h}, the supplier’s equilibrium expenditure on responsibility effort is interior
e, € (0, B). The supplier’s equilibrium responsibility expenditure ¢, is the solution to the first order
condition

(8/0e,)6(er) = pL(er)on(B — &) — py(e)ph(B — &) = 0. (36)

Because the supplier’s equilibrium responsibility expenditure ey is unique, and because



(02/0e2)1p(¥) > 0, by the implicit function theorem,

0e7 /0B <0 <= p(])ph(B —€7) — p(e7)pp(B — €7) > 0

= ph(er)? = puler)phler) > 0 (37)
= Kp(ef)/Kp(e;) > 1 - ej; (38)

*.
)

where (37) follows from ¢} satisfying (36) and €5 = B — ¢;; and (38) follows from py(e,) =
1— K, '(ep) and e, = K, (ep,). W

Proof of Proposition 4: Let 7, denote the right hand side of (18), where é; replaces e; for
i € {r,h}. Then 7}, denotes buyer’s expected profit when the buyer commits to the auditing level
prior to the supplier’s choosing her responsibility and hiding effort. Therefore, when the buyer

commits to her auditing effort in advance, the buyer’s equilibrium auditing effort é, satisfies the

first order condition

(0/0ea)ity = [1 = én(ea)][1 — Er(ea)l(dp — v +p) = Kg(ea) +{v = p+ (1 = ea[l = én(ea)])

X (dp — v+ p)}0&,/Deq) — eq[l — ér(eq)](dp — v + p)(0€/Deq) = 0.

Therefore,

(0/0ea)Tble=eo = [1 = en(éa)][1 = &(éa)](dp — v +p) — Kg(éa)
= —{v—p+ (1 —éll — &n(éa)))(dp — v+ p) }(9&: /Dea)

+ €a[l — &(éa)l(dp — v + p)(9€1/eq). (39)
Because Kg(e,) is convex in eg, mp(eq) is concave in e,. Therefore, (11) holds if and only if
(0/0eq)Tple,—=e, > 0. From Lemma 1 and Proposition 1, (6”) implies 0é,/9e, < 0 and 0éj,/deq > 0;
from (39), this implies (0/0eq)mp|e, =, > 0.1
Proof of Proposition 5: If (6') holds, then de/0dc > 0 and dej /0c < 0 (by Lemma 3). Further,

(010l ey en)—teeriy = (e3/0E) e — i) v —p) +[1 — i1 — })]dp)
— (96} /0)(1 — eD)(ds v+ p) > 0.

where the equality follows from the envelope theorem and the inequality follows from de}/dc > 0

and Oej /0c < 0. If (6") holds, then de}/0p < 0 and Je;j /Op > 0 (by Lemma 3). Further,

(0/0P)Tbl(cweren)=(ez.ep.ep) = (9€/Op){v = p +[L = e (1 = €p)|(dp — v +p)} — (9ej,/Op)

x e (I—e)(dp —v+p) = [1—e(l—e)(1—e)] <O,

where the equality follows from the envelope theorem and the inequality follows from de}/dp < 0



and Oej /Op > 0.0

Proof of Proposition 6: Differentiating (3), (4) and (5) with respect to dg, we obtain
1—eq(l —ep) + (1 —en)(0eq/dds) — eq(Den/0ds)] (p — ¢ — dg) — (De, /0dB) K, (e;) =0 (40)
—ea(1 =€) +[(1 = er)(0ea/0ds) — ea(Oer/0ds)] (p — ¢ — dg) — (Oen/Ddp)Kp(en) =0 (41)
—[(1 — en)(0e,/0dg) + (1 — e,)(Dep/Dds)] (dp — v + p) — (Deq/Ids) KL (eq) = 0. (42)
Using (40)-(42) and the fact that (e}, er, ey ) satisfy (3)-(5), we obtain
dex/dds = [(1—ei)*(p—c—ds)(dp —v+p)
+ Kg () (K7 ()1 — (1 — ep)] + (€2)*(1 = ef)(p — ¢ — dg)}]/T > 0
e /0ds = —[(1 —ep)(1 —ep)(p — ¢ —ds)(dp —v +p)
+en Ko (e){(1 — en) K7/ (e7) + [1 = e5(1 = )] (p — ¢ — dg) }]/T <0,
where the inequality follows because I' > 0 (by Lemma 2). Further,

(9053 (e0 ey en)=ter et et = (9€5/0ds)[dp — €5(1 — &) (dp — v + p)] — (e /ds)el(1 — )

X (dp—v+p) —[1—e(l1—e;)(1—er)] >0,
where the equality follows from the envelope theorem and the inequality follows from de’/ddg > 0
and Oej /0ds < 0.1
Proof of Proposition 7: Under expected penalty y, the equilibrium conditions are (3)-(5), where

(ds + y) replaces dg and (dp — y) replaces dp. Differentiating (3)-(5) with respect to y, we obtain

1 —eq(l —ep) + [(0ea/0y) (1 —ep) — (Den/Oy)ed](p — c — ds — y) — (De,/OY) K] (e;) =0  (43)
—eq(1 —er) + [(9ea/0y)(1 — e;) — (Der /Oy)ea](p — ¢ — ds —y) — (8611/83/)}(;{(%) =0 (44)

(= er)(1 —en) = [(er/Oy)(1 = en) + (Den/0y)(1 — e,)|(dp — y — v+ p) — (ea/Oy) K (ea) = 0.

(45)
Using (43)-(45) and the fact that (e}, ey, e} ) satisfies (4) and (5), we obtain
Oe /0y = {K(ep) Ky (e) — [(1 = ep) Ky(eh) — K (ef)]len Ko () + Ko (er) (46)

x(p—c—ds—y)/(dp —v+p)]+ (1 —€)*(p—c—ds —y)(dp —v+p)}/T
where T is as defined in (25), wherein (ds +y) replaces ds and (dp —y) replaces dp. By straightfor-
ward extension of Lemma 2, I" > 0. Therefore, de /0y < 0 if and only if inequality (12) holds. Next

we provide parameters under which instituting a penalty y > 0 decreases the buyer’s profit and



increases the supplier’s profit. Suppose K,(eq) = 0.5(eq)?, K,(e,) = 0.25(e;)%, Kp(en) = 20(ep)?,
dp = 3,ds =0,v =19, p = 17, and ¢ = 14. Without a penalty (i.e., y = 0), the equilibrium
auditing effort e} = 0.62, responsibility effort e} = 0.36, hiding effort e; = 0.03, buyer’s expected
= 1.50. Un-

profit e, e, £y = 0.28 and supplier’s expected profit ms(e, e,

eh):(e?Lve::e eh):(€(§7€i’e;§)

der penalty y = 0.46, the equilibrium efforts and profits are e, = 0.38, ey = 0.28, e; = 0.02,
b (easer en)=(ezserer) = 025 and s (e, e, ep)=(enezer) = 1.78. 0
Proof of Proposition 8: The likelihood that the facility passes the audit is 1 — e, (1 — ep)(1 —
er) — Oep, and the likelihood that an unsafe facility passes the audit is (1 —e,)[1 —e,(1 —ep,) — Oep).
The buyer’s expected profit 7y, is given by the right hand side of (1) and supplier’s expected profit
Ts is given by the right hand side of (2), with the addition of —fe; within each of the square
brackets in both expressions. Denote (3) with the addition of —fepdg in the center expression as
(3"), and denote (4) with the addition of —0[p — ¢ — (1 — e,)dg] in the center expression as (4”).
The first order conditions for the supplier’s responsibility and hiding effort decisions are (3") and
(4"). Differentiating (3”), (4”) and (5) with respect to 6, we obtain
—ends + (9eq/00)(1 — e)(p — ¢ — dg) — (Oen/00)[ea(p — ¢ — ds) + Ods] — (Der /00) K/ (er) = 0 (47)
(9eaf00)(1 — e)(p — ¢ — d) — (Der/O0)[ea(p — ¢ — ds) + 0ds] — [p— ¢ — (1 — ¢,)d]
—(9en/00) Ky (en) = 0 (48)

—[(0en/00)(1 — er) + (Der/00)(L — en)](dp — v + p) — (Jea/00) Ky (ea) = 0. (49)

Using (47)-(49) and the fact that (e}, ey, ey) satisfy (3"), (4”) and (5), we obtain
Oe; /00 = ([eqEq(e) + Kolep)l(p — o) (p — ¢ — ds)

—ds{ K7 (ex)len K (eh) + Kp(en)] + (1= €))*(dp — v +p)(p — ¢ — ds)})/T,
where T is as defined in (25), wherein —(e%)?(p — ¢ — dg)? is replaced by —[ei(p — ¢ — dg) + 0ds]?,
+dg is replaced by +(1 — 0)ds and —Kj (e);) is replaced by —Kj(e;) — 6(p — ¢). By straight-
forward extension of Lemma 2, I' > 0. Therefore, de:/0y < 0 if and only if inequality (14)
holds. Next we provide parameters under which instituting the penalty of termination for de-
tected hiding 6 > 0 decreases the buyer’s equilibrium expected profit. Suppose K,(e,) = 0.4(eq)?,
K.(e;) = 10(e;)?, Kp(en) = 0.02(ep)?, dp = 10.0, dg = 2.0, v = 13.50, p = 4.0, and ¢ = 1.0. If
the buyer does not institute a penalty for detected hiding (i.e., § = 0), then the equilibrium au-

diting effort ej; = 0.041, responsibility effort e} = 0.100, hiding effort e} = 0.927, buyer’s expected



profit (e, e, ¢y = 0.502 and supplier’s expected profit WS’(ea,er,eh)=(e;,e:,e;‘L) = 1.080. If

en)=(es.ex.e
the buyer institutes the penalty of termination for detected hiding, then under ease of detect-
ing hiding 0 = 0.1, the equilibrium efforts and profits are e; = 0.163,e; = 0.095,e; = 0.712,
Wb’(ea,er,eh)z(e(’;,e,’i,e;fb) = 0.431 and 7r5|(ea’eheh):(ez’e¢,ez) =0.962. &

Proof of Proposition 9: The buyer’s expected profit 7, is given by the right hand side of (1),
with the addition of +fey,z; the supplier’s expected profit 7, is given by the right hand side of (2),
with the addition of —fey,z. First, we will show that de}/0z > 0 and e} /0z < 0. Denote (4) with
the addition of —fz in the center expression as (4”"). The first order conditions for the supplier’s

responsibility and hiding effort decisions are (3) and (4”). Differentiating (3), (4”) and (5) with

respect to z, we obtain

[(0eq/02)(1 — er) — (Den/0z)eq](p — ¢ — dg) — (Oer/02)K)! (e;) = 0 (50)
[(Deq/02)(1 — €) — (De,/D2)eq)(p — ¢ — dg) — 0 — (Dep /02) K} (ep,) = 0 (51)
—[(0en/02)(1 — e) + (De,/02)(1 — ep)](dp — v + p) — (Oeq/02) K. (eq) = 0. (52)
Using (50)-(52) and the fact that (e, ey, e ) satisfy (3), (4”) and (5), we obtain
ey /02 = legKy(eq) + (1 —e€f)(1 = ef)(dp — v +p)l(p — ¢ — ds)0/T
ey 0z = —[Kq(en) K] (ef) + (1= e;)*(dp — v +p)(p — ¢ — ds))0/T,

where T' is as defined in (25), wherein —Kj (e}) is replaced by —Kj (e;) — 0z. By straightfor-
ward extension of Lemma 2, I' > 0. Therefore, dej/0z > 0 and Oej/0z < 0. Consider Z > z.
Then 7p|(eq e, en)=(ez ersel), =2 = MAXe,€[0,1] Tbl(er,en)=(exel), 2= > MAXe,[0,1] Wbl (er,en)=(er.ef), 2=2
= 7Tb|(ea,er,eh):(e;,e:7e;)7 »—z,» Where the inequality follows because e}|.—z > ef|.—;, €} |.—z < €} |.=,
and 73, is decreasing in ej and increasing in e, and z. The comparative statics for 6 follow by a
parallel argument.Hl

Proof of Proposition 10: The first order conditions that characterize the equilibrium in auditing,
hiding and responsibility (e}, ey, e} ) are given by (3), (4) and (5), where c is replaced by p. The
result follows by argument parallel to that in the proof of Lemma 3 and Proposition 2.1

Proof of Proposition 11: By the envelope theorem,

(/0o (easeren)=(egerer) = (9er/O7){ea(l —e;)(v —p) +[1 —eg(1 — €;)ldB}
— (9ep,/07)ea(1 = e;)(dp — v + p). (53)
We will show that dey /0y < 0 if and only if (16), and e}, /0y > 0 if and only if (16). Differentiating



(3), (4) and (5) with respect to 7, we obtain

[(1 = en)(Fea /DY) = €alOen/0V)] (p — ¢ — ds) — (Der /) K (er) = 0 (54)
[(1 = e)(Dea/Dv) — ea(Der /07)] (b — ¢ — ds) — an[yIn(en) — 1(en) 7"
—apy(1+7)(en) " "*(9en/d7) =0 (55)

—[(1 = en)(9er/07) + (1 = €r)(Den/07)] (dB — v + p) — (Dea/0v) K (€q) = 0. (56)
Using (54)-(56) and the fact that (e, ey, e} ) satisfy (3)-(5), we obtain
der/oy = (en) M eaKa(en) + (1= ef)(1 = e)(dp — v +p))(p — ¢ — ds)an[yIn(ep) — 1]/T
Oer /0y = —(en) KL (e K (€)) + (1= €)*(dp — v+ p)(p — ¢ — ds)]anlyIn(en) — 1]/T.
Recall from Lemma 2 that I' > 0. Therefore, de* /0 < 0 if and only if (16), and e’ /9y > 0 if and

only if (16). The result follows from this observation and (53).H

Appendix B
This appendix provides the proof of Proposition 12. In all proofs, the supplier’s production cost ¢
is replaced by the price p, and dg = 0 because the supplier’s facility is safe. The first order condition
for the buyer’s auditing effort (5) becomes (0/0eq)mp = (1—ep)(1—e;)[(1—e€r)dp—v+p]|— K/ (ea) =
0. Because the buyer’s equilibrium auditing effort € > 0, (1 — ef)dg — v + p > 0. Further, if
(0/0€r)Tb| (eq,eren)=(et erer) > 0, then €5 (1 —ef)(v —p) + [1 — 2e5(1 — e;)(1 — €7)]dp > 0.
Lemma 1 and Proposition 1. The proof is unchanged.
We adapt the definition of I', which is used in Lemma 2 and the proofs of subsequent results.
D = Kg(e) [K(en) K (er) — (€2)*(p = p)°] + (0 —p) x {[(1 = &)dp — v +p](1 — €)) x

(1 —ef) K (er) — Kp(er)] + [2(1 — ef)dp — v+ pl(1 — e;)[(1 — e},) K (ef,) — K (ep)]}-
Lemma 2. The proof holds when dp is replaced by (1 — e,)dp in the definition of Y(eq, e, €p).
Lemma 3 and Proposition 2. The proof holds with the following changes: The left hand side of
(31) is replaced with {(1—e,)?(1—ep) —[2(1—e;)dp—v+p](1—ep)(De,/ddp) —[(1—er)dp—v+p](1—
er)(den/0dp)} — (0eq/0dp) K] (eq). In (32)-(34), (1 —e;)(1 — ef) is replaced by (1 —e})(1 — )2
Proposition 3. The proof is unchanged.
Proof of Proposition 5. The proof holds when [1 — e} (1 — e} )]dp is replaced by [1 — 2e}(1 —
er)(1—ef)]dp, (dp—v+p) is replaced by [(1—e})dp—v+p], and {v—p+[1—e}(1—e})|(dp—v+p)}
is replaced by e’(1 —e;)(v —p) + [1 — 2¢;(1 —€})(1 — €f)]dB.



Proof of Proposition 9. The proof holds when (dg — v + p) is replaced by [(1 —e})dp — v+ p] —
(0er/0z)(1 —en)(1 —er)dp in (52), is replaced by [(1 —e})dp — v + p] in the expression for de}/0z,
and is replaced by [2(1 — e})dp — v + p| in the expression for de} /0z.

Proof of Proposition 10. The proof is unchanged.

Proof of Proposition 11. The proof holds when (dg — v + p) is replaced by [(1 — e})dp — v +
p] — (0e:/0v)(1 —ep)(1 — e,)dp in (56), is replaced by [(1 — ef)dp — v + p| in the expression for

dey /07, and is replaced by [2(1 — ey)dp — v + p] in the expression for de} /0.

Appendix C
This appendix establishes that the results extend to the setting with multiple unsafe supplier states.
Consider a generalization of our model formulation in which with probability Z;VZIPj (er) the facility
is unsafe; P’(e,) € [0,1] is the probability that the facility is in unsafe state j € {1,.., N}; if the
buyer sources from a supplier in unsafe state j, the buyer incurs additional expected cost d%,. We
assume that the buyer does not want to source from an unsafe facility

d%, > v —p,
which implies that if the supplier fails the audit, then the buyer does not source from the supplier.
The buyer’s expected profit is given by (1) where dp is replaced by Ej-V:le(eT)de, the buyer’s
expected cost of sourcing from an unsafe facility, which we assume is weakly decreasing in the
supplier’s responsibility effort e,. For ease of exposition, let dg(e,) = E;-V:le (er)d%. The supplier
incurs additional expected cost dg from operating an unsafe facility The implicit assumption that
dg does not vary with the state j € {1,.., N} may reflect the status quo for the many suppliers
that face negligible costs dg = 0 for operating an unsafe facility. Alternatively, dg could represent
a maximal penalty for the supplier, such as supplier being forced to go out of business permanently
after causing a major harm to workers or the environment.
In all proofs, dg(e,) replaces dp, except as noted otherwise below. The first order conditions are
unchanged except that in (5), dg(e,) replaces dp.
Proof of Lemma 1 and Proposition 1. The proof is unchanged.
We adapt the definition of I', which is used in Lemma 2 and the proofs of subsequent results, by
replacing dp with dp(ef) and adding the term —(1 — e})(1 — €})(p — ¢ — dg)[(1 — e}) K]/ (e},) —
K (ep)lds(e3).

Proof of Lemma 2. The proof is unchanged.



For Proposition 2, let &, = dg + AJ for j € {1,..,N}. The Proposition holds when dp is replaced
by dp.

Proof of Lemma 3 and Proposition 2. The proof holds when (0e}/0dg) replaces (Je}/0dg)
for i € {a,r, h} throughout, and (1 —e,)(1 — ep)[1 + (de,/Odg)dz (e, )] replaces (1 —e,)(1 — ep) in
(31).

Proof of Proposition 3. The proof is unchanged.

Proof of Proposition 4. The proof holds with the following changes: On the right hand side of the
first displayed equation, dp(é,(e4)) replaces dp and —[1—é,(eq)](1—eq[1—€p(€q)])dg(er(ea))(0€r/Dey)
is added. In the remaining displayed equations, dp(é,(é,)) replaces dg. On the right hand side of
(39), +[1 — & (€a)](1 — €a[l — €n(éa)])d5(ér(éa)) (08, /Dea) is added.

Proof of Proposition 5. The proof holds with the following changes: In the center expression

of the first displayed equation, dp(e}) replaces dp and —(1 —e})[1 — (1 — e} )|d’z(e) (e /Oc) is

*
T

added. In the center expression of the second displayed equation, dp(e)) replaces dp and —(1 —
er)[l —ek(1 —e€f)]dg(ef)(Oer/dp) is added.

Proof of Proposition 6. The proof holds with the following changes: In all expressions following
equation (42), dg(ey) replaces dp. In the center expression for the displayed equation for dej /Oc,
within the square brackets —(1 — e})?(1 —€})(p — ¢ — dg)d/z(€) is added. In the center expression
of the last displayed equation, —(1 — e})[1 — e} (1 — €})]dg(ef) (e /Dds) is added.

Proof of Proposition 7. The proof holds with the following changes: On the left hand side of
equation (45), —(1 —e;)(1 —ep)[1 + (e, /ddp)d’s(er)] replaces —(1 — e, )(1 — ep). In equation (46),

dp(er) replaces dp. In the numerical example, N = 1 and d% = 3 replaces dg = 3.

Proof of Proposition 8. The proof holds with the following changes: In the center expression

*

*) replaces dp. In the numerical example, N = 1 and

for the displayed equation for de}/06, dp(e
d}g = 10.0 replaces dg = 10.0.

Proof of Proposition 9. The proof holds with the following changes: On the left hand side
of (52), +(1 — e;)(1 — ep)d’z(er)(0er/0z) is added. In the last two displayed equations, dp(e;)
replaces dp. On the right hand side of the last displayed equation, within the square brackets
—(1—e)(1—€)%(p—c—dg)dg(er) is added.

Proof of Proposition 10. The proof is unchanged.

Proof of Proposition 11. The proof holds with the following changes: In equation (53) and

10



*

in the last two displayed equations, dg(e’) replaces dg. On the right hand side of equation (53),
—(1—ef)[1 —ei(1 —e;)ldg(ef)(Oer/0v) is added. On the left hand side of equation (56), +(1 —
er)(1 —ep)dz(er) (e, /) is added. On the right hand side of the last displayed equation, within

the first set of square brackets —(1 — e})(1 — €} )%(p — ¢ — dg)d/z(e}) is added.

Appendix D
This appendix provides the proof of the claim in §6 that: If an increase in auditing effort e, is
accompanied by a decrease in the probability of passing the audit and an increase in the probability
of a major harm to workers of the environment, then the increase in e, must be accompanied by a
decrease in responsibility effort.
Proof: An increase in e, is accompanied by a decrease in the probability of passing the audit
1 —2a[l —ér(8a)][1 — €n(a)] <1 —eufl —&r(el)lll —enlel)], (57)

where g, > ¢, and (€én(eq),ér(eq)) denotes the supplier’s best response hiding and responsibility
efforts under auditing effort e,. An increase in e, is accompanied by an increase in the probability
of a major harm to workers of the environment

[1—ér(€a)](1 —2al — én(ea)]) > [1 = &r(e,)l(1 — eall — enle,)))- (58)
Therefore,

0> eu[1 = &r(e,)][1 — énlea)] — Eall — &r(€a)][1 — En(Ea)] > &r(Ea) — &rlea),

where the first inequality follows from (58) and the second from (57).H
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