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1. Proof of results in the case of no research bias
From conditional probabilities as specified in Table 1, we derive Pr(sig= H) = Pr(sig =
H|H)Pr(H)+ Pr(sig=H|L)Pr(L)=y. By Bayes Rule, we have

Pr(sig=H|H)Pr(H)

Pr(H|sig=H) = Pr(sig = H)

=Pr(sig=H|H)=k+ (1 —k)y; (1)

Pr(sig=L|H)Pr(H)

Pr(H|sig=L)= Pr(sig=1L)

= Pr(sig=H|L)=(1—k)y. (2)
If the firm receives sig = H, its expected profit from investing is

1
Pr(H|sig = H)— "

1 1
+Pr(L\sig:H)Z—c:z(l—ka:y—kkx(l—y)—élc). (3)

This expected profit is greater than its profit of i from not investing if xy > 4c or xy <

4e&k > ;1((;1:15) If the firm receives sig = L, its expected profit from investing is

1 1 1
Pr(H|sig = L)% + Pr(L|sig = L)Z —c= Z(l +xy — kxy — 4c). (4)

This expected profit is greater than its profit of }1 from not investing in inclusive product
design if xy > 4c&k < wx—f.

We can then summarize the firm’s investment decision below:
a) If xy > 4c&0 <k < Wm—fc, the firm always invests, that is, Pr,,(I) = 1. In this case,
the probability of realizing a high demand is Pr(H) =y. The firm’s expected profit is

b :ylj“T’” +(1 —y)% —c= }1(1 + 2y — 4c) and does not vary with k.
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b) If xy > 46&7”@’35—;4C < k <1, the firm always invests upon receiving sig = H, but never
invests upon receiving sig = L. That is, Pr,,(I) = Pr(sig= H) =y. In this case, the prob-
ability of investing and realizing a high demand is Pr(H|sig= H)Pr(sig=H)=(k+ (1—
k)y)y and the probability of investing but realizing a low demand is Pr(L|sig = H)Pr(sig =
H)=(1-k)(1—y)y. The firm’s expected profit is 7., = Pr(H|sig = H)Pr(sig = H)(*+~ —
¢) + Pr(L|sig = H)Pr(sig=H)(3 — ¢) + Pr(sig = L)1 = 1(1 + zy* — 4cy + kzy(1 — y)).

This profit increases with k.

c) If xy < 40&;1(01__”35) <k <1, the firm always invests upon receiving sig = H but never

invests upon receiving sig = L. This leads to the same outcome as in b).

d) If zy <4c&0 < k < ;l(cl__i%, the firm never invests, that is, Pr,;(/) =0. The firm’s profit
is always m,, = i and does not vary with k.

The firm’s expected profit as a function of k can be written as

;

ylfo—l—(l—y)i— —i(l%—xy 4c) if :)3y>40&:k§mygc—_fC
% if vy <4dckk < 401 5"5)
o () = 142 1 (5)
(k+(1—=k)y)y( —o)+ (1 -k)A-y)y(; —c)
_ if otherwise.
+(1=y)7 =7 (1L +2y’ +kay(1 —y) —dey)
\

Rationally anticipating the firm’s investment strategy, the unbiased researcher decides

her effort level to maximize her expected payoff,

(

yR— (1 —1y)N — k? if wy>dekk < Bt
Cop(k) = —k? if xy < 4dc&kk < 451 - (6)

\ (k+(1—k)y)yR—(1—k)(1 —y)yN — k*if otherwise.
Below we solve for the researcher’s optimal effort level in the reward-oriented culture
and the punishment oriented culture separately.

Reward-oriented culture (R > 0&N =0)



We consider the following conditions.
a) If zy > 4c&0 <k < wx—_y‘lc, the firm always invests, that is, Pr,,(I) = 1. The researcher’s
expected payoff is ', = y R— k2. Tt is straightforward that the optimal effort level is k*, =0,

which leads to researcher payoff of I';, = y R and firm profit of m};, = $(1 + 2y — 4c).

b) If zy > 4c&k > ’”ym;4c, the firm invests only upon receiving sig = H, that is, Pr,,(I) =
Pr(sig = H) =y. The researcher’s expected payoff is T, = (k + (1 — k)y)yR — k?, which

is maximized at interior solution k* = min{1, M} Note that this interior solution is

valid only if R > xz(/ 4C I R< 2(1’1(’1 4;%, the boundary solution of k* = ”ny—_y‘lc holds. We
further consider the following sub-conditions.

b.1) If R > i : the researcher’s optimal effort is £* =1, leading to payoff of I'}, =
yR — 1 and firm profit of 7}, = }1(1 + xy — 4cy). The researcher’s payoff is always lower

than her payoff in a).

b.2) If = xy 40) < R < 7" the researcher’s optimal effort is k" = m, leading to

payoff of ', = 1 Ry*(R(y — 1)2 +4) and firm profit of 7, = (1 +zy? — 4cy+ s Rzy*(1—y)?).
The researcher’s payoff is always lower than her payoff in a).

b.3) If R < Q(I% 1) the researcher’s optimal effort is the boundary solution k* = xyx;4c,

leading to payoff of I'}, = —% + %;)“2) + Ry — 1 and firm profit of 7}, = }1(1 +xy—

4c). The researcher’s payoff is always lower than her payoff in a).

Therefore, when xy > 4c¢, the researcher’s optimal decision is always to set k* =0

c) If oy <4c&0 <k <~ 40 ~55» the firm never invests, that is, Prp,(I) =0. The researcher’s
expected payoff is I',,, = —k?. The optimal effort is thus k* = 0, leading to maximized payoff

of T, = 0 and firm profit of 7%, = 1

d) If xy < 4e& ;‘(Cff;) < k <1, the firm invests only upon receiving sig = H, that is, Pr,,(I) =

Pr(sig= H) =y. The researcher’s expected payoff is I',,, = (k + (1 — k)y)yR — k?, which is



maximized at interior solution k* = min{1, M} This interior solution is valid only if

R> %. If R< %, the boundary solution of k* = ;L(Cl__x;) holds. We further

consider the following sub-conditions.

d.1) If R > i , the researcher’s optimal effort is £* =1, leading to payoff of I'}, =
yR —1 and firm profit of 7}, = i( 4cy 4+ xy + 1). The researcher’s payoff is always greater
than her payoff in c).

d.2) If % <R < i the researcher’s optimal effort is k* = M, which
leads to her maximized payoff of T, = tRy*(R(y—1)*+4) and firm profit of 7, =
1 (—4cy +2y? (2R(y — 1)® + 1) + 1). The researcher’s payoff is always greater than her pay-
off in ¢).

d.3) If R< 386—25’;1/, the researcher’s optimal effort is the boundary solution £* =
2xy“+axy

—16c24-4cxy (R(y— 1)2+2) —x2y?
z?(y—1)?

4c— xy

i , leading to payoff of I'}, =

and firm profit of 7}, = ;. The

_  (zy—4c)?

Tea(y—1% and lower than

researcher’s payoff is greater than her payoff in ¢) if R > R, =

her payoff in c) if R < Ry.

(xy—4c)?

Therefore, when xy < 4c, the researcher makes an effort k* =0 if R< R, = Tex(y—1)%

and makes an effort of k" =maz{ do s, mind{1, it y TSI R > Ry
Punishment-oriented culture (R =0&N > 0)
We consider the following conditions.
a) If xy > 4c&0 <k < Wx—_;c, the firm always invests, that is, Pr,;(I) = 1. The researcher’s
expected payoff is T',;, = —(1 — y) N — k%. The optimal effort level is k*, = 0, which leads to
researcher payoff of I';, = —(1 —y)N and firm profit of 7, = $(1 4 zy — 4c).
b) If zy > 4c&k > %;46, the firm invests only upon receiving sig = H, that is, Pr,,(I) =y.
The researcher’s expected payoff is Ty, = —(1 — k)(1 — y)yN — k%, which is maximized

at interior solution k* = min{l, M} Note that this interior solution is valid only if
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N> g g N < 2

I )’ the boundary solution of k* = xy:cjc holds. We further consider

the following sub-conditions.
b.1) If N > oy the researcher’s optimal effort is k* =1, leading to payoff of I'}, = —1
and firm profit of 7, = 2(1 4 xy — 4cy). The researcher’s payoff is always higher than her

payoff in a).

b.2) If 2529 < N <

payoff of I'f, = 1N (y — 1)y(N(y — 1)y + 4) and firm profit of 7}, = 1(1 + 2y — 4cy +

(1 mE the researcher’s optimal effort is k£* = M, leading to

T Nzy?(1—y)?). The researcher’s payoff is always higher than her payoff in a).

zy—4c
zy

b.3) If N < mé 4C : the researcher’s optimal effort is the boundary solution k* =

leading to payoff of I'}, = 1602 + % 1 and firm profit of 7, = }1(1 + zy — 4c).

The researcher’s payoff is greater than her payoff in a) if N, = % <N < %

but lower than her payoff in a) if N < NJ,.

Therefore, when zy > 4c, the researcher’s optimal decision is to set k* =0 if N < N, =

(zy—4c)? x Ty—4ac . Ny(1l—y) . * (zy—4c)?
—x(y_l?’)yQ(4c_$) and k* = maz{*—=* y ;min{l, ==L} if N> N} = m.

c) If vy <4c&0 <k < - 4C “cy , the firm never invests, that is, Pr,;(I) =0. The researcher’s

payoff is I, = k2. The researcher’s optimal effort is k* = 0, leading to maximized payoff of

I'*, =0 and firm profit of 7}, = i.

d) If xy < 4e& ;‘(Cl_fz% < k <1, the firm invests only upon receiving sig = H, that is, Pr,;(I) =

y. The researcher’s expected payoff is I',;, = —(1 — k)(1 —y)yN — k?, which is maximized at

interior solution k* = min{1, M} This interior solution is valid only if N > —2<2%
zys —2xy? 4y

If N < %, the boundary solution of k* = 4(01 “% holds. We further consider the

following sub-conditions.
d1)If N> ﬁ, the researcher’s optimal effort is £* = 1, leading to payoft of I}, = —1
and firm profit of 7, = i(—4cy + 2y +1). The researcher’s payoff is always lower than her

payoff in ¢).



d2) If 22— < N < 2

P —Sayttay = ;> the researcher’s optimal effort is k* = EENLW which

( 2

leads to her maximized payoff of I';, = 1N (y — 1)y(N(y — 1)y + 4) and firm profit of
T = }l(—4cy +xy%+1). The researcher’s payoff is always lower than her payoff in c).
d.3) If N < %525 __ the researcher’s optimal effort is the boundary solution k* =

zy3 —2zy% 4y’

— 2 _1)2 _ 2 _1)2
, leading to payoft of I'}, = 1662 teay (N ;2)(;:21))2 PNy +y) and firm profit of 7}, =

4c :vy

}1. The researcher’s payoff is always lower than her payoff in c).

Therefore, when xy < 4c¢, the researcher makes no effort, £* =0.

Summarizing the cases of reward-oriented culture and punishment-oriented culture, we
summarize the equilibrium results in the case of no research bias below.

REMARK 1. When there is no research bias:

e When zy > 4c: If R > 0&N =0 or if R=0&N < N, = % k*=0, Pr(I)=1,
and 75, = $(1+ 2y —4c). If R=0&N > Ny, k* = maz{ =2, min{1, =21}, Pr(I) =y,
and 7}, = 1(1+ zy? + k*zy(1 — y) — 4ey).

e when zy < 4c: If R< R, = %&N 0orif R=0&N >0, k*=0, Pr(I) =0,

and 75, = 1. If R> Ry, = 9 g N =0, k= maz{ g do= 5o min{l, By pr(I) =y,

dex(y—1)2y

and 77, = 1(1+ zy? + k*zy(1 — y) — 4ey).

2. Proof of results in the research bias-against case
From conditional probabilities as specified in Table 1, we obtain Pr(sig= H) = Pr(sig =

H|H)Pr(H)+ Pr(sig=H|L)Pr(L)= (k+y— ky)y. By Bayes Rule, we have

Pr(sig=H|H)Pr(H)

Pr(Hl|sig=H) = Pr(sig = H)

=1; (7)

Pr(sig=L|H)Pr(H) (1-k)(1-y)y

Pr(H|sig=L) = = .
r(Hlsig ) Pr(sig=1L) 1—(k+y—Fky)y
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Equation (7) suggests that when a research bias-against renders a signal sig = H that
suggests investing is profitable, the firm has full faith that the investment will be profitable.

Upon receiving sig = L, the firm’s expected profit from investing is

1+ 1 (=Atk=1y) +(k=D@+y=1
1

Pr(H|sig:L)T+P7“(L|sz'g:L)Z—c- Mh—1)y—1 :

which exceeds the firm’s profit from not investing if xy > dc + 4cyd&ck < ky, %‘—253’ We
derive the firm’s investment decision in the following conditions.

a) If zy > 4c + 4cy&0 < k < kyy, the firm always invests, that is, Pry,(I) = 1. In this case,
the firm’s realizes a high demand with probability Pr(H) =y. The firm’s expected profit
is thus myy =y 4+ (1 —y) —c=1(1 4+ zy — 4c).

b) If zy > 4c+ 4cy&l%bg < k <1, the firm invests only if receiving sig = H. The firm’s
investment probability is Pry,(I) = Pr(sig = H) = (k + y — ky)y < y. Note that the
firm always realizes a high demand when it invests upon receiving sig = H. We thus
derive the firm’s expected profit as myy = (k+y — ky)y(H==2 —¢) + (1 — (k+y — ky)y)1 =
1 (4ey(k(y—1) —y) — kaz(y — 1)y + zy* + 1). This profit increases with k.

c) If zy < 4c + 4cy, the firm invests only if receiving sig = H. The firm’s investment

probability and expected product are the same as in b).

Summarizing the above we obtain the firm’s profit function as below.

ylzz+(1—y)——c—i(1+xy—4c) if xy > de(l+y)&k < ki, %
ng(k): 14 1. ‘
(h+y=ky)y(— = =)+ (1= (k+y—hky)y) 7 otherwise.
(10)

Anticipating the firm’s investment strategy, the researcher chooses the optimal effort

level to maximize her payoff function, as given below

yR— (1—y)N — k% if zy > de(1+y)&k < ky, = 222y
Piy (k) = o (1)

(k+vy—kyyR—k*if otherwise



We solve the researcher’s optimal effect decision by considering the reward-oriented cul-
ture and the punishment-oriented culture separately.
Reward-oriented culture (R > 0&N =0)
We consider the following conditions.
a) If zy < 4c+ 4cy, the researcher’s optimal effort can be derived as k* = min{1,3(1 —
y)yR}, which leads to researcher payoff of I';, = min{yR —1,y*R+ (1 —y)*y’R} and firm
profit of ;. = min{{(—4cy +zy+1), 5 (—4ey® (R(y —1)*+2) + x> (R(y — 1) +2) +2)}.
b) If 2y > 4c + dey&k < ky,, the researcher’s optimal effort is k* = 0, leading to payoff of
=yR and firm profit of m;, = $(1 4 zy —4c).
¢) If zy > dc + 4cy&k > kyy, the researcher’s optimal effort is k* =min{1, 3(1 —y)yR}. We
further consider the following sub-conditions.
cl) If R < T , the researcher’s optimal effort is £* =1, leading to payoff of I'},

yR — 1. This payoff is always lower than her payoff in b).

)If 2(4cy+4c— a:y) R<

ey—29)(1—y)y = ) , the researcher’s optimal effort is k* = y(l —y)R, leading

to payoff of I';, = 1 Ry? (R(y — 1)* +4). This payoff is always lower than her payoff in b).

c3)If R< % the researcher’s optimal effort is k* = ks, %—fo’, leading to

16c2((R—1)y?—2y—1)—dczy(y+1)(Ry—2)+a2y*(Ry—1)
y? (z—4c)?

payoff of I'}, = . This payoff is always lower than
her payoff in b).

Summarizing conditions b)-c), we obtain that when zy > 4c+ 4cy, the researcher’s opti-
mal effort is k* = 0.

Punishment-oriented culture (R =0&N >0)

We consider the following conditions.

a) If xy < 4c+ 4cy, the researcher optimally makes zero effort k* = 0, leading to zero payoff

I‘gg =0 and firm profit of ng = }1(1 + zy* — dey?).



b) If zy > 4c¢ + 4cy, we consider the following sub-conditions.

b.1) If 2y > 4c + 4cy&ck < ky,: the researcher’s optimal effort is k* = 0, which leads to
researcher payoff of I';, = —(1 —y) N, firm investment probability of Pry,(I) =1, and firm
profit of m}, = 1 (1 +zy — 4c).

b.2) If xy > de+deydck > ky,: the researchers’ optimal effort is k* = ky, = 45}{:;—_6;;9, which

leads to researcher payoff I', = _(402:;;4——0;;3/)27 firm investment probability of Pry,(I) =
456__2?/ <y, and firm profit 7;, = 71;(1 + 2y — 4c).

It can be proven that the researcher profit in b.1) is greater than in b.2) if N < N,, =
(%—_C;;y)Qﬁ and lower than in b.2) if N > N,,.

Summarizing the cases of reward-oriented culture and punishment-oriented culture, we
summarize the equilibrium results in the case of research bias-against below.

REMARK 2. When there is a research bias-against,

e When zy >4c+4cy: If R>0&N =0 or if R=0&N < Ny, = (fiem)2 L g =),

dey—zy

Pr(I)=1, and mj, = 2(1+ 2y —4c). If R=0&N > Ny, k* =240 pry (1) =222 <y

dcy—zy
and mp, = 1(14zy —4c).

e When zy < 4c+4cy: If R>0&N =0, k* =min{l, (1 —y)yR} >0, Pr(I)= (k*(1 -
Y)+y)y <y, T, = }1(1—|—xy2 —4cy?) +k:*}1(1 —y)y(r—4c). f R=0&N >0, k*=0, Pr(l) =
y?, and 7, = (14 zy® — 4ey?).

Proof of Proposition 1

We consider the two cultures separately.

Reward-oriented culture (R >0&N =0).
We consider the following conditions.
a) If zy > 4dc+4cy: Proy(I) = Pry(l) =1.

b) If dc < zy <4c+4cy: Prpp(I) =1> Pry,(I) = (k+y—ky)y.
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c) If zy < 4e: We further consider the following sub-conditions.

c.l) If R< Ry Prip(I) =0< Pry(I) = (k+y—ky)y.

¢.2) If R> Ry Proy(I) =y > Pryg(I) = (k+y — ky)y; kpy = 200 =k, .

Summarizing the above, we obtain that the firm invests with a greater probability with
a research bias-against than with no bias in the research if xy < 4c&R < R,;.
Punishment culture (R=0&N > 0).

We consider the following conditions.

40(— 16¢2 —4cxy? +x2y2)
z(y—1)y? (z—4c)?

a) If zy > 4c+ 4cy: It can be proven that Ny, — Ny, = < 0. We further
consider the following sub-conditions.
a.l) If N < Nyg: kpp = kg =0; Pryy(I) = Pry, (1) =1.
a.2) If Npg <N < Nyt knp =0 < kyp; Prop(I) =1> Pryg(1).
a.3) If N> Nyt Proy(I) =y > Pryy(1).
b) If 4¢ < xy < 4c+ 4cy: We further consider the following sub-conditions.
b.1) If N < Nyp: kpp = kg =05 Prop(I) =1> Pry, (1) =42
b.2) If N > Npy: by = Y00 5 k= 0; Proy(I) =y > Prog(I) = 2.
¢) If zy <4dec: Proy(I) =0< Pry,(I) =y
Summarizing the above, we obtain that the firm invests with a greater probability with

a research bias-against than with unbiased research if xy < 4c in a punishment oriented

culture.

Proof of Proposition 2
We consider the following conditions of the bias-against case.
a) If 2y > 4c+4cy: The firm profit is always (1 +zy —4c¢), in the reward-oriented and the

punishment-oriented culture.
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b) If 2y < 4c+ 4cy: It can be proven that the firm’s profit in the reward culture is always
greater than the firm profit in the punishment culture by kj, 1(1 — y)y(z — 4c), where
ky, =min{1, (1 —y)yR} > 0.

3. Proof of results in the case of research bias-in-favor

From conditional probabilities as specified in Table 1, we obtain Pr(sig= H) = Pr(sig =

H|H)Pr(H)+ Pr(sig=H|L)Pr(L)=y+ (1 —k)y(1 —y). Using Bayes Rule, we obtain

Pr(sig=H|H)Pr(H) Yy

Pr(H|sig=H) = Pr(sig=H) Tyt (—kyi-y)

(12)

Pr(sig=L|H)Pr(H)
Pr(sig=1L)

Pr(H|sig=L)= =0. (13)

Equation (12) allows us to derive the firm’s profit from investing in inclusive product design

when the researcher produces sig = H as Pr(H|sig = H)(*%) + Pr(L|sig=H)(3) —c=

de(k(—y)+k+y—2)+k(y—1)+z—y+2
1k(y—1)—4y+8

. This profit is greater than that from not investing (i.e., 1) if
de<x <8c—dey&k > kg, = % or if x > 8c —4cy. Equation (13) suggests that upon
receiving sig = L from a bias-in-favor researcher, the firm has no chance to profit from
investing in inclusive design.
We consider the following conditions in deriving the firm’s optimal investment decision.
a) If dc <2 <8c—dey&0 <k <ky,, = % the firm never makes the investment, that
is, Pryg(I) =0. The firm’s profit is m; = 1.
b) In all other conditions, the firm makes investment only upon receiving sig = H (note
that « > 4c by assumption). The firm’s investment probability is Pry(I) =y+ (1 —k)y(1 —
y), which decreases with k£ but remains greater than y. Conditional on investing, the
probability for the demand to realize as high and low are Pr(H|sig=H) = m

and Pr(L|sig=H) = %, respectively. The firm profit can be derived as m,; =
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Pr(sig=H)(Pr(H|sig=H)%% + Pr(L|sig= H); — ¢) + Pr(sig = L) = cy(k(—y) + k +

y—2)+ 1(zy+1). We obtain the firm’s profit function as follows.

(
! if de < < 8c—dey&h < ky,, = 19t
1+« 1
Yy o+ A -ky(d-y)(; -0
be(k): 1 . .
+(1—y—(1=ky(l-y); if otherwise
1
| = (1 +ay—dey(2—y)) — eyk(1 - y)

(14)
Anticipating the firm’s investment decision, the researcher chooses the optimal effort

level to maximize its payoff

2 if de <z <8c—deylek < ky,, = GG

Lyp(k) = (15)

yR—(1—k)y(1—y)N —k*if otherwise
We solve the researcher’s optimal effort decision by considering the two cultures sepa-
rately.
Reward-oriented culture (R > 0&N =0).
We consider the following conditions.

a) If © <8¢ — 4cy, we consider the following sub-conditions.

a.l) x <8c—dey&k <ky,, = 4‘2{3;5‘2:3”: the researcher’s optimal effort level is £* = 0, which

leads to zero payoff I';; =0, firm investment probability of Pr(I)=0, and firm profit of

s 1
7be_4a

a.2) v < 8c—4cy&k > k;,,: the researcher’s optimal effort level is k*k,, = 4131;%:233, which
dcy—8c+x

sy )%, firm investment probability of Prys(I) = 3£ >y,

leads to payoff of T';; =y R — (
and firm profit profit of 7 —bf* =1

It can be proven that the researcher’s payoff in a.1) is greater than in a.2) if R < Ry =

(4cy—8c+x)?

J(dcy—10)? and lower than in a.2) if R > Ry;.
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b) If x > 8c — 4cy, the researcher’s optimal effort level is k* = 0, which leads to payoff
of I'yy = yR, firm investment probability of Prys(I) =y(2 —y), and firm profit of m;; =
cy(y —2) + F(zy +1).
Punishment-oriented culture (R =0&N > 0). We consider the following conditions.
a) If = > 8c — 4cy, the researcher’s optimal effort is k* = min{1, Y91 which leads
to payoft of I'yy = min{—1, }LN(y —Dy(N(y — 1)y +4)}, firm investment probability of
Prys(I) = min{y,y + (1 — W)y(l —y)}, and firm profit of m}, = min{j(—4cy +zy +
1), 1 (2cy (Ny? —2Ny?* + (N +2)y —4) + 2y + 1)}
b) If © < 8c — 4cy&0 < k < k;,, the researcher’s optimal effort is k* = 0, leading to zero
payoff I';, = 0, firm investment probability of Prys(I) =0, and firm profit of II;, = i

c) If © <8c — 4dey&k;,, <k <1 the interior solution of k is k* = min{1, Ny —U)}. This

—4cy+8c—x

interior solution holds only if N > T v

Otherwise, the boundary solution k,, holds.
We further consider the following sub-conditions.

c) If N> ( , the researcher’s optimal effort is £* =1, leading to payoff of I';; = —1;

this payoff is always lower than her payoff in b).

Ny(1

c.2) If M <N <o , the researcher’s optimal effort £* = y), leading to

yS —4ey2+2cy —

payoff of I'; , = N( l)y(N(y — l)y + 4). This payoff is always lower than her payoff in

b).
c.3) If N< %, the researcher’s optimal effort is k* = %, leading to payoff
of I, =N(y—1)y <1 - 4‘343”6;2?) (Zl(zycysflw) This payoff is always lower than her payoff

in b).

Summarizing b) and c¢), we obtain that when z < 8c —4cy, the researcher’ optimal effort
is k*=0.

Summarizing the cases of reward-oriented culture and punishment-oriented culture, we

obtain the equilibrium results in case of research bias in-favor.
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REMARK 3. When there is a research bias-in-favor,

o When zy>4c¢(2—y)y: If R>0&N =0, k* =0, Pr(I)=y(2—y) >y, and 7, = ; (1 +
zy —4cy(2—y)). If R=0&N >0, k* = min{1, =0} Pr(l) =y(1+ (1 —k*)(1—y)) >y,
and 7, = 1(1+zy —4c(2—y)y) + k(1 —y)y.

e When zy < 4c¢(2 —y)y: If R < Ry = (4Cy 8etT) 28N =0 or if R=0&N >0, k* =0,

4cy—4c
Pr(I)=0, and mj; = ;. If R> Ry &N =0, k* = 9555 Pr(l) =y(1+ (1 - k") (1 —y)) =

2y « 1
1 >y, and T = 4

Proof of Proposition 3

We consider the two cultures separately.
Reward-oriented culture.
We consider the following conditions.
a) If vy >4de: kppy =k =0; Prpp(I) =1> Pry(I) =(2—y)y.
b) If 4¢(2 — y)y < zy < 4c: We further consider the following sub-conditions.
b.1) If R< Ry knpy =kpy =0; Prpyp(I) =0 < Prys(I) =(2—y)y.
b.2) If R> Ry kyp > koy =0; Pryp(I) =y < Prys(I) = (2—y)y.
c) If zy < 4¢(2 —y)y: It can be proven that R,;, = &’y—‘f > Ry % We further
consider the following sub-conditions.
cl) If R> Ry Prop(I) =y < Pry(I)=7.
c.2) If Ryy <R < Ryt knpy =0 < kyp; Proy(L) =0< Pryp(1).
c.3) If R < Ry: knpy =kpy =0; Proy(L) = Prys(I)=0.
Summarizing the above we obtain the the firm invests with a lower probability by using
a biased-in-favor researcher than an unbiased researcher if zy > 4c.

Punishment-oriented culture.

We consider the following conditions.
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a) If xy > 4c: We further consider the following subconditions.
a.l) If N < Npp: Prpp(I)=1>Pry(I)=y+ (1 —k)y(l —y).
a.2) If N> Ny Prpp(I) =y < Prys(I)=y+(1—-k)y(1—y).
b) If 4c(2 —y)y <zy <4c k=0 <kps; Prop(I) =0< Prys(I)=y+ (1 —k)y(l —y).
c) If vy <4¢e(2 —y)y knp = ks =0; Pryy(I) = Prys(I) =0.
Summarizing the above we obtain that the firm invests with a lower probability by using
a biased-in-favor researcher than an unbiased researcher if xy > 4c&N < N,
Proof of Proposition 4
We consider the following conditions.
a) If xy > 4¢(2 — y)y: The firm profit in the punishment culture is greater than its profit
in the reward culture by kj;c(1 —y)y where kj, = min{1,X41=1} > .
b) If zy < 4¢(2 — y)y: The firm obtains the same profit under both cultures.
Proof of Proposition 5

We consider the two cultures separately.

Reward-oriented culture.
We consider the following conditions.
a) If zy > de+4dey: Pryy(I) =1> Pryg(I) = (2 — y)y; 7, = 1(1+zy—4c) < Thp = 11+

ry —4ey(2 —y)).

b) If dey(2 —y) < zy < 4c+4dey: Pryg(I) <y < Pryg(I) = (2—y)y; mp, = (1 +zy® — dey®) +

2(8¢c—x)
(4e— 50) (1-y)”

ki1 (L= y)y(z —4c) > myp = 1(1 + 2y — dey(2 —y)) if kj, >
c) If zy < 4cy(2 —y): We further consider the following subconditions.

c.1) If R < Rys: Pryg(I) > Pryp(I) = 0; 75, = 11+ 2y? —dey?) + ki, (1 —y)y(z —4e) 1 (1 +
(2~ 40)y?) > mjy = 1
¢.2) If R> Rys: Pryg(I) <y <prys(1); m, = (14 zy? — dey? )+kbg4(1 y)y(z —4e) (1 +

(z —4c)y?) > myp = 1.
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Punishment-oriented culture.
We consider the following conditions.
a) If zy > 4c+ 4cy: We further consider the following subconditions.

a.1) If N < Nyg: Prog(I) =1> Prys(I) = (2 —y)y; 5, = (1 +zy —4c), and 77, = $(1+

ry —4c(2 —y)y) + kel —y)y. Since ki, =min{1, Ny(;y) 5wy > 1(1+ 2y —4e(2—y)y) +
c(1=y)y= (1 +zy —4cy) > .

a.2) If N > Nyy: Prog(I) <y < Pros(I); my, = 3 (14 2zy —4c), and mjp = (1 + 2y — 4¢(2 -
Y)y) +kyre(1—y)y, ky; =min{l, W} Based on a.1), m; > m;; is satisfied.

b) If 4ey(2 — y) < zy < de+4dey: Prog(I) = y* < Prys(I); mp, = 1+ 2y? — dey?) > T =

2(8¢c—x)
dey(1-y)*

%L(l +azy—4c(2—-y)y) + k:;;fc(l —y)y if ki < 81—;"’”, that is, if N <
c) If xy <4ey(2 —y): Pryg(I) =y* > Prys(I) =0; m, = T4 zy® —dey?) > Ty = L
Proof of Table 6
The utility maximizing effort chosen by the researcher is k* = E, where E is proportional
to the exogenous reward on effort. This research effort is constant across research bias
conditions. We solve for the equilibrium investment probability by plugging this value of
k into the preceding analysis defining the conditions for when the firm will invest.

For the case of no research bias, the conditions are defined in (a)-(d) in Section 1 of
the Appendix. For the case of research bias-against, the conditions are defined (a)-(c) of
Section 2. For the case of research bias-in-favor, we conditions are defined in (a) and (b)

of Section 3.
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