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Web Appendix

Appendix I. Derivation of Buyer’s Value Function
Buyer Utility. Following the platform competition literature (e.g., Kang & Downing, 2015; Nair et al.,
2004; Zhu & lansiti, 2012), we specify the buyer i’s utility from platform K in time t as a function of total non-

size-based value, Q;;, and the bundle of goods purchased by the buyer, gy;:

Vike = IN(QikeGkr)

where the bundle of goods g;; = (Zf"‘l ]kt) follows the constant elasticity of substitution (CES) form (f > 1)

(Dixit & Stiglitz, 1977); x;, is the amount of goods that the buyer purchases from seller j in platform k at period

t, and J,; is a number of sellers in platform k in period t.

Utility Maximization Problem. The buyer’s utility maximizing choice is which individual goods to buy

on the platform that she adopts, seeking to maximize Zf’“l X}, subject to the budget constraint ¥ > Z] 1 Djkt Xjke-

This makes the problem equivalent to the following Lagrangian: £ = Zf’“l Xje T A(Y Z K Djke x]kt) where

A is the Lagrange multiplier.

_B_
Marshallian Demand. Differentiating with respect to x;y; gives x;x; = (BApj.)*~F . We can substitute

Y

B _B_
this into the budget constraint to yield Y = Zﬁ’;ﬁ Djke (,B/lpjkt)l—ﬁ and rearrange to show (8A)1-8 = STk T
j=1%jkt
Plugging this quantity back into the first order condition for x;,, we arrive at the optimal demand per seller:
ypB /=B
Xjer = (BA)- B(p kt) L Following the literature (e.g., Nair et al., 2004; Zhu & lansiti, 2012), we

Tkt 1/(1-B)"
Z] lpjkt

assume that the effect of a single product’s price is negligible on the aggregate price index, denoted 6,; =

1-B
(Zf’“l jl,ft(l ’3)) . Employing the derivations in (Zhu & lansiti, 2007, 2012), we make use of the symmetric

equilibrium that can be shown to exist for product prices between platforms, namely p ., = p, = Bci; (assuming
no CSR or B(ci + yy) with CSR), where ¢ and i} are the baseline and incremental CSR marginal costs,

respectively, for sellers on platform k,. The demand for each product can then be shown by substituting the price
index term back into the optimal demand expression above x;;, B};Zi“l) = WhICh gives the demand as a
jkt ktP

function of price and budget constraint.

Value Function. Substituting this optimal demand expression xj,, = into the buyer’s utility

ktPk

function above yields the buyer’s value (indirect utility) function, which equals ( ) QireJ ke, With the cross-group

network effect term & = B — 1. Finally, a log transform ensures a smooth twice-differentiable (V"> 0,V " < 0)

value function, which produces the form of Eq. (1) in the text: Vy,, = ln( ) +1n Qe + €1ln Jie.



Appendix I1. Derivation of CSR Price Premium
The CSR price premium for the rival platform 2 is defined as the price increase of platform 2 above platform 1,

relative to platform 2’s price, at which the demand is equal between platforms when platform 2 engages in CSR

and platform 1 does not:

> P2t — P
(LZt = ( th2t 1t)

V1¢(015=0)=Va¢(02=1)
Start with this definition and utilize the value function from Eq. (1) to exponentiated and rearrange the

equivalency, yielding the price premium as a function of the unobserved buyer type:

P2t — plt) _ (uz + a)Zl-) <]£

Uy

Vie(ore = 0) =Va(o = 1) & < ) — 1=

D2t 1t

We can then take the expectation over the distribution of buyer types to yield the expected CSR price premium:

G = E,, [$izelq] = (M) (£>E -1

Uge 1t

Appendix I11. Derivation of Best Response Platform Strategy
Platform Profit. First, we must specify the platform’s profit function. This is comprised of the platform’s

marginal profit multiplied by its demand share and the buyer’s budget-price ratio of the platform, minus the
Y

_r P .
pie(al}) F(o?,). We can then specify

platform’s initial fixed cost: n¥;, = (0}, z;) = An(a?,) - s(a,, 2N -

the platform profit in terms of a given CSR response strategy facing an individual buyer type (ignoring for the

moment the probability of that buyer type existing in the market):

CSR
CSR|C Ay

Kkt CSR
Dkt

CSR
CSR|P Amy;

NY — (Ex + R,), ifol, =CSR,z;= C

: P _ —
7'[p = Skt . TSR NY — (Ek + Rk)' lfo'kt = CSR, Z; = P
1it Prt
—Ey, ifo), = No,z; = C
Arlo
L NY — B, ifof, = No,z; = P
Dkt

where E, is an exogenous fixed cost and R, is an incremental fixed cost resulting from CSR engagement. This
assumes that if platform 1 doesn’t use CSR (only platform 2 does), then a price-sensitive buyer will always choose
platform 1 while a CSR buyer will always choose platform 2. In the case that both use CSR, the platforms split
the buyer’s demand in proportion to the conditional logit function of the buyer’s value from each platform.
Platform Signaling Threshold: Pooling Strategy A¢AP. Consider first the pooling stragy where a buyer
would abstain from voting with the wallet regardless of her type, A¢A”. Given this strategy profile for the buyer
and the amount of observed voting with the wallet by buyer playing this strategy, the platform 1 seeking to

maximize its profit only engages in CSR when the expected profit of a CSR strategy is greater than the expected



profit of not engaging in CSR:
E,[n?.(oF, = CSR, of, = CSR)|AC AP, q?*] > E,[n?,(oF, = No, %, = CSR)|ACAP, q7°*] & q7°*" > g

Expanding this inequality by the definition of expectation, we can substitute in the platform profit values from
above for each combination of buyer type and CSR strategy. Then we rearrange and simplify to show that the

N CSR|P ,CSR
(¢kto l Pkt )NY+Rk

post _
> Qie, fOr qe = (¢N0+AS£SR¢£SR)N where

above inequality is equivalent to the following inequality g;

the marginal profit per price-dollar ratios are ¢Sk = Ar¢SR /pSSR when engaging in CSR, ¢p~¥0 = AnN° /p,N°

CSR|C CSR|P-

otherwise, and the CSR demand difference is Asy, = s, -5 Thus CSR is the optimal response when,
following the observed voting with the wallet, an estimate of the CSR probability §; = Ex[¢"**"] = 1 js
N+ajstass

greater than the platform’s threshold signaling proportion q;, for buyer strategy profile A AP, that is §, > q;,.
Platform Signaling Threshold: Separating Strategy WAP. Next, consider the separating strategy

wherein a buyer would vote with the wallet if she were CSR type but abstain if price-sensitive, WA, Given this

strategy profile and the observed voting with the wallet, platforml seeking to maximize its profit engages in CSR

only when the expected profit of doing so exceeds the expected profit of not engaging in CSR:
E,[n?.(af, = CSR, 0}, = CSR)|WC AP, qP°st] > E,[rl, (6, = No,al, = CSR)|WCAP, qPost] & qPoSt > qj,

By the same manner as the previous strategy profile we can expand the expectations and substitute in the profit
values for each buyer type and CSR strategy. Then the CSR strategy is a best response when the posterior estimate

of the CSR probability is greater than the platform’s signaling threshold, §; > gy, Where that separating threshold

No_(.CSRIC. CSR|P\ ,CSR
is o = (¢k{’—(sk 1€ 45 CSRI )¢k )NY+2Rkt
ket ((wto CSR|P¢I(E'SR)NY+RH

Appendix V. Derivation of Optimal Buyer Strategy

Buyer Strategy Decision. A rational buyer will vote with the wallet when the net gain of doing so exceeds
the value of not doing so, considering the unknown strategy of platform 1 and unknown strategy of “other buyer”
b_;. This can be expressed in the following inequality:
Ez_ietcr) [EaftE{CSR,No}[Vikt(o-ilz =W, Uft)mmkt”q] >
Ez_ietcr) [Eafte{CSR,No} [V (0t = A, 623y, 013 ) | A1y | |q]
By the linearity of expectation, we move outward the expectation over buyer types to be evaluated later:

Ez_ccri[lwpalal]

where we denote the CSR strategy inequality Iy, ;= {]E Pe{csRNo}[Vlkt(ffzt W,a2,, ab,)|Amy, | >
Eafte{CSR,No}[Vikt(Uilz =A,02,, let)|Amkt]}. We consider first this inequality’s expectations over platform

strategies. Let my;, = IP’(qt > qielob = W) be the probability of platform k engaging in CSR given that buyer i
chose to vote with the wallet in period t. Let mf, = [P’(qt > qiclob = A) be the probability of platform k

engaging in CSR given that buyer i chose to abstain. Their complements, (1 — m}%,) and (1 — mg,), represent the



probabilities of the platform not engaging in CSR given the buyer chose to vote or abstain, respectively. These
four probabilities can then be used to expand the inequality by the definition of expectation and then rearrange

and simplify in terms of the exogenous signaling cost:

7 b _ b D 7 b _ b P
E”f:G{CSR,No} [Vikt(ait =W,0 4, Ult)lAmkt] > 1Eafte{CSR,No} [Vikt(o-it =A,0°, %)IAmkt] © K <Ky

where Ky, = AVy Amy,. Here AVy, = Vi (0f, = CSR) — Vit (ap, = No),Vz; = C, is the incremental value for
a CSR buyer of platform k engaging in CSR, and Am,, = m}l, — m, is analogous to the probability of buyer i’s
vote persuading platform k to engage in CSR. Thus, when the signaling cost is less than the threshold «*, a CSR

buyer will vote with the wallet.

However, this still leaves the uncertainty over other buyers’ types. As we just showed that the signaling
cost threshold inequality is true if and only if the original inequality obtains (I, ,; © K < Kk.), then we evaluate
the outer expectation over the “other buyer” b_;’s type E;_ (¢ py[xc < Kg.|q]. Since the exogenous signaling cost
K is a constant that’s not dependent upon the buyer type, then we can move it to the outside, k < Ez_ (¢ py[Kzelq],

and we can show that a buyer will vote with the wallet when the signaling cost is less than the following expected

signaling cost threshold:
]EZ-iE{C.P}[H{Vikt}lq] S K< K_;:ct for K_;:,t = qAVje Amy.

Value of Expected Signaling Cost Threshold. Finally, according to the structure of our probability
model for buyers voting with the wallet in Eq. (5) we can use this to compute the specific value of the probability
of persuading the platform to use CSR, Am,,. Assuming a mean point estimate of the posterior belief of CSR

Xt+aqt

buyer probability, §, = Ex[qF°*], the platform’s estimate is by definition g, = The CSR inducing

N+aji+azt
event g, > qy, is therefore equivalent to the platform choosing a CSR strategy when the number of observed votes
with the wallet is greater than one of the following values, depending upon buyer i’s strategy:
* ; b _
L (A

where hy, = [qr; X (N + aq¢ + ay) — ag¢ + 1] is the minimum number of votes with the wallet the platform
needs to observe to choose a CSR strategy (rounded up to integer values in the support of X,). Substituting these
inequalities into the definitions of probabilities m}’, and m#, for the random variable of the number of observed
votes with the wallet (X,), we can use the definition of the cumulative distribution function and rearrange to show
that Am,,, is equal to the probability that X, equals a specific value, hy, = |qz; X (N + a1, + ay) — aq + 1],
(note this is rounded to integer values in the support of X,) which is a function of the platform’s required signaling
threshold (qy.):

Amy, = ml, — mj,

P(qc > qicloi = W) = P(q; > gicloig = A)
=P(X, > h}, — 1) — P(X, > h},)
=(1-PX, <hp—-1)-(1-PX, <hy))
=PX, < h}) —P(X, < hj, — 1)



=P(X; = hit)
= Binomial(X; = hp; N, tyt)

where u,, is the probability of buyer i voting with the wallet. Lastly, it is simple to show using Eq. (1) that

AV = In (%) This yields the form of the expected signaling cost threshold in Eq. (9):
- Uy + w ) . N
Kip =q- ln< " > - Binomial(X; = hy; N, tyt)
k

Appendix V: Where is the Greatest Potential for Buyers Voting with the Wallet?
For the expected signaling cost threshold in Eqg. (9):

Upe + W

Ky = ln( ) - q - Binomial(hy,; N, )

Ukt
we interpret Am,,, = Binomial(hy,; N, u.) as the probability of persuading the platform to choose CSR. Given
the interpretation of hy, from Appendix 1V, this is then equivalent to the probability that the platform observes
exactly its minimum number of required votes with the wallet.

q, if K < K},

) —, the buyer’s expected signaling cost threshold can be expressed in terms
0,if k= Ky,

Using Eq. (10) , p = {

of the CSR buyer probability q

Uy + @ N . « __
ln( kt ) . E qhkt+1 . (1 _ q)N—hkt, ifk < Kltt
Ut e

Ky (k) =
0, ifk > Ky,

Higher expected signaling cost and higher potential for voting with the wallet therefore depend upon the
“alignment” between q and qy;, as well as the platform’s prior beliefs (i.e., past evidence of buyers voting or
abstaining), and market size. Counterintuitively, higher g does not necessarily mean more voting with the wallet
in the market -- and therefore does not necessarily mean more CSR occurring in the market. The figures below
demonstrate this dependence. In the first scenario (left figure) with no prior evidence, the alignment between g
and gy, is roughly 1-to-1 where the highest potential of voting with the wallet occurs. However, if the platform
has already observed lots of evidence of abstaining (right figure), implying a mostly price-sensitive market, then
for each given value of CSR buyer probability g the highest potential for buyers to actually vote with the wallet
occurs within a narrow range of g;, that is less than if the platform had not observed any past abstaining. We
might interpret this as the buyers in the market becoming more pessimistic about their chances to persuade the
platform to engage in CSR after it has observed so much evidence of price-sensitive buyers. The buyers’ growing
pessimism entails that they only spend the signaling cost to vote if the platform has lower required signaling

threshold to engage in CSR (i.e., lower than if they hadn’t already observed buyers abstaining).
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