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Abstract. A two-issue, full information strategic bargaining model is consid-

ered in which the players differ in their bargaining power across issues. The
effect of the order of issues within an agenda on the equilibrium outcome is

analyzed for sequential implementation of issues for different bargaining cost
specifications. Journal of Economic Literature Classification Number: C7

1. Introduction

From self-help books on car purchasing to fairly substantial works by lawyers,
there exists quite a range of books by non-economists on how to bargain.1 One key
thread in all these works is a recognition that most interesting bargaining involves
multiple distinct issues, and therefore the authors do not fail to provide advice on
how to structure a multi-issue bargain in order to achieve the best outcome. These
questions about the bargaining agenda receive different answers, sometimes even
within the same book, however.

In the economics literature the question of the bargaining agenda has received
surprisingly little attention until fairly recently. In the cooperative literature Kalai
(1977), Herrero (1989) and Ponsati and Watson (1997) address the agenda. In
the strategic bargaining literature Fershtman (1990) first contrasts the equilibrium
outcomes under an agenda to those under a unified single issue bargain. Busch and
Horstmann (1997b) further explores the causes of these differences. The second
thread of the literature attempts to endogenize the agenda within a strategic set-
ting.2 All of these papers further our understanding of how and why the agenda may
matter, and if these differences influence the equilibrium allocation if the agenda is
determined strategically. Their focus, as that in the practitioner literature, is on
how the agenda can create bargaining power — lead to a more successful outcome.

In this paper, a different question is addressed. Suppose that there are multiple
issues to be settled and that the bargaining power a player enjoys on these issues,
looked at in isolation, differs. Some issues lead to a large share of the surplus
going to the player, others just a small share.3 Are the insights of the previous
literature, which considers issues on which the player has the same bargaining
power, applicable in this setting? Is the agenda order which generates bargaining
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power from symmetric issues also the one which preserves existing bargaining power
best?

This investigation will also inform a debate within the practitioner literature
which has received scant attention so far in the economic literature. An issue
which appears of significant concern to practitioners is if hard or easy issues should
be negotiated first. This raises, of course, the question of how one maps the notion
of a “hard” issue into a game-theoretic model of bargaining, in particular since the
practitioner literature does not define the term. Presumably the notion of a “hard”
issue is linked to the equilibrium outcome of the model as much as to the actual
issue at hand.

The only previous attempt to consider agenda order with hard and easy issues
models hard issues as those for which there is the possibility of delay in agreement.
Based on this definition, under which some issues are hard for both bargainers and
others easy, Busch and Horstmann (2000) assume that there is incomplete infor-
mation (about the size of the surplus) for one issue while the easy issue is taken to
be a full information bargain. The story in their paper is based on a signalling ex-
planation. If issues are implemented jointly only at the conclusion of all bargaining
the question of hard versus easy is not relevant: The informed player’s delay costs
are unknown to the end if the hard or the easy issue is addressed first. Signalling
occurs with the large enough issue in a manner similar to Busch and Horstmann
(1999a) where the incomplete information is on the discount factor. However, if
issues are implemented sequentially so that partial agreements are consumed imme-
diately, easy issues will go first in a signalling equilibrium. This is due to the fact
that the equilibrium allocation for the second issue is fixed if it is the easy issue.
The easy issue is therefore used to send a signal and transform the subsequent hard
issue in an easy issue (since a successful signal leads to a continuation path with full
information.) In a sense, “bargaining momentum”, a phrase from the practitioner
literature, is created.

In contrast, this paper will consider full information environments only.4 Also,
under the definition that an issue is hard for a particular player if he will obtain a
low share of the surplus from this issue, compared to the other issues available, an
issue which is hard for one player is necessarily easy for his opponent. “Hard” is
thus a wholly relative term, referring to a specific bargaining situation only.

The paper proceeds as follows. In section 2 the various approaches to bargaining
power in the non-cooperative bargaining literature are reviewed. Common features
of all models are collected in section 3. Section 4 will address the discounting for-
mulation, section 5 a probability of breakdown formulation, while section 6 will
summarize results for fixed bargaining costs. In section 7 we summarize the equi-
libria for endogenous agenda games, while section 8 concludes. All proofs and
derivations are collected in an appendix.

2. Bargaining Power

In the strategic bargaining setting there are multiple ways in which the notion
of bargaining power differences has been captured. The most extreme version is
probably the fixed cost formulation of Rubinstein’s (1982) model, where the player
with the lower cost receives all the surplus when he makes an offer. If the high cost
player makes the offer he may get at most the low cost player’s cost.

4The paper most closely related to it is Flamini (2000).
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In general, bargaining power is driven by the relationship between the costs the
players face if they decide to reject an offer. In the commonly used discounting
formulation this is captured by the (relative) size of players’ discount factors. As
is well known, if players discount the future at some rate ri and the time between
offers is ∆, then player i’s discount factor is δi = exp(−ri∆), and the equilibrium
share of player 1, (1− δ2)/(1− δ1δ2), converges to r2/(r1 + r2) as ∆→ 0. It follows
that the more patient player 1 is compared to player 2, the higher is his equilibrium
share and hence his bargaining power.

Another approach which generates bargaining power in a very direct way is to
consider a game in which one player makes multiple offers in a row. Consider a
game with identical time preferences in which player 1 makes k offers in a row and
player 2 makes l offers i a row. Then the larger is k relative to l, the larger is player
1’s share and hence his bargaining power. His equilibrium share is (1−δk)/(1−δk+l)
which converges to k/(k + l) as δ −→ 1.5

An alternative interpretation of the bargaining friction in alternating offers bar-
gaining is as a risk of breakdown. The continuation probabilities then take the role
of the discount factors (Binmore et al (1986).) Inasmuch as players attach different
subjective probabilities to breakdown, or to the extent that the actual probabilities
depend on the identity of the player who makes or rejects an offer, the resulting
equilibrium shares look just as if players had different discount factors. The more
optimistic player, or the one for whom the game is more likely to continue after a
rejection, obtains a larger share of the surplus.

Another way for a player to have bargaining power is to give him additional
control over the surplus. For example, in a formulation in which “money burning”
is allowed, so that one player may choose to destroy some fraction of the surplus,
(in addition to common discounting) the solution features a compound term of the
time discount and destruction rate which replaces the player’s opponent’s discount
factor term in the standard solution.6

All these “micro”-models of bargaining power boil down to the fact that one
player has a lower delay cost than another, and consequently obtains a larger share.
The various solutions even “look” the same and can all be mapped back into the
(most familiar) discounting formulation. Once multiple sequential issues are added
into the model, however, these models may differ in how one would “naturally”
extend them. For this reason we will investigate a discounting formulation, a model
with risk of breakdown, as well as the fixed cost model in what follows. As the
results show, the different bargaining cost specifications are not equivalent any
more if multiple issues and agenda offers are introduced.

3. Model Description and Notation

Two players, 1 and 2, bargain over the division of the surplus of two distinct
issues, X and Y . The amount of surplus from each issue is common knowledge,
and is normalized to 1. Bargaining is via strictly alternating offers, with one offer
per discrete time period t = 1, 2, 3, . . . . That means that one offer is made per time
period, with player 1 offering in odd periods {1, 3, 5, . . . } and player 2 offering in
even periods {2, 4, 6, . . . }. This rule also applies to accepted partial offers. That

5The most extreme example of this model is the one-sided offer model, in which one player
makes all the offers and gets all of the surplus.

6If money burning is a choice, it also leads to the existence of multiple equilibria, see Avery
and Zemsky (1994) and Busch et al (1998).
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is, if in some odd period player 1 makes an offer on only one issue to player 2 and
player 2 accepts, then player 2 will make the next offer (on the remaining issue.)

Offers are specified in terms of the share of the surplus which is to be allocated
to player 1. So an offer on X by either player is a x ∈ [0, 1], an offer on Y is a
y ∈ [0, 1]. Two games are contrasted, one in which offers must be made first on X,
until agreement, then on Y , the other with the reversed order of issues. In both
cases accepted offers are binding and remove the issue in question from “the table”.
The game ends as soon as an agreement on both goods exists.

An outcome in either game is specified in terms of an allocation ((x, t), (y, τ)).
This notation signifies agreement at time t on x and agreement at time τ on y, where
x, y are the shares of X,Y which player 1 receives. Player 2 therefore receives 1−x
and 1− y. By convention, t(τ) =∞ if no agreement is reached on X(Y ).

As is standard in bargaining, preferences are over allocations only, are risk neutral
and separable across issues. We consider sequential implementation only. Under
this rule exchange occurs as soon as agreement is reached on a particular good and
regardless of whether agreement is ever reached on the other good.

We will maintain the following assumption on players’ bargaining powers:

Assumption 1. Player 1 has the relative bargaining advantage on X while player
2 has the relative bargaining advantage on Y , i.e. if the issues where bargained in
isolation x > y in both players’ offers.

The equilibrium concept used throughout is that of subgame perfect Nash equi-
librium (SPE), and the term equilibrium henceforth refers to SPE.

4. Discounting

The most common interpretation of the bargaining friction in alternating offers
bargaining is discounting. Under a discounting formulation the cost of bargaining
derives from the delay in consumption implied by a rejection. Note that in the
standard one issue setup u(x, t) = δtx, so so that the marginal rate of substitu-
tion between future and current consumption is 1/δ. In the current case we have
U((x, t), (y, τ)) = v(x, t)+w(y, τ) due to the separability assumption. It then is not
unreasonable to assume that v(·) and w(·) feature different inter temporal MRSs.
Let δip ∈ (0, 1), i ∈ {X,Y }, p ∈ {1, 2}. Then under sequential implementation, an
allocation ((x, t), (y, τ)) leads to utilities of

u1((x, t), (y, τ)) ≥ (δX1 )t−1x+ (δY1 )τ−1y,

u2((x, t), (y, τ)) ≥ (δX2 )t−1(1− x) + (δY2 )τ−1(1− y).

In order to simplify the presentation a symmetry assumption is imposed, so that

Assumption 2. δX1 = δY2 = δ > δ = δX2 = δY1 .

This assumption implies that players’ comparative bargaining advantages align
with their absolute bargaining advantages.7

The key fact which drives sequential implementation bargaining on multiple
issues is the independence of the bargaining game on later issues from the bargained

7If in addition 2δ > 1 + δ δ then neither player can obtain more than 1/2 of his hard issue

under any circumstance.
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outcome of prior ones.8 This is due to the fact that the already agreed upon issue
has also been consumed and thus no costs arise from it from any potential hold-up.
The second issue, whichever it may be, will therefore be allocated according to its
Rubinstein (1982) outcome. The first issue bargain in turn is solved by backward
induction.

First, assume we are in the X then Y agenda. The unique equilibrium then has
player 1 make an offer on X, of 9

min


1,
(1− δ)

(
1− δ3 − δ2 − δ3 + δ

(
1− δ + δ2 + δ3

))
(
1− δ δ

)2 .

The min is caused by the fact that player 1, who is the stronger player on the first
issue, X, may be constrained in his offer by the feasibility constraint of not being
able to obtain more than all of that first issue.10 In either case this offer is followed
by an offer on Y by player 2 of δ (1− δ)/(1− δ δ). Notice how the fact that player 1
is in a good bargaining position on issue X allows him to obtain a large allocation
of issue X, larger, in fact than what his allocation would be without the second
issue. Apparently player 1 experiences an increase in bargaining power relative to
player 2 on the first issue when it is to be followed by a second issue.

If issue Y is to be bargained on first the equilibrium offer on Y is

max


1− δ + δ − 2 δ δ + δ

2
δ − δ3 + δ δ3

1− δ δ(
1− δ

) (
1− δ2 (

1 + δ
)

(1− δ) + δ − δ δ − δ3
)

(
1− δ δ

)2 .

The first term arises if player 2 is constrained to offer player 1 a share of 0 on Y .
In that case player 1 makes an offer that has player 2 just indifferent to rejecting
and coming back with an offer of y = 0. The second term in the max is the
standard (unique) interior solution to the two equations defining the equilibrium
offers. The Y offer by player 1 is followed in either case by an offer on X by player
2 of δ (1− δ)/(1− δ δ).

Notice that player 1 in this case experiences a deterioration of his bargaining
power on Y , evidenced by the fact that his equilibrium share of Y is lower than if
Y were bargained in isolation.11

It is now easy to verify that a player gets a higher payoff under the agenda in
which the issue on which he is stronger is first. We summarize this in the following
proposition.

8While implementation is often not discussed in conjunction with the agenda in the practitioner
literature, any references to concessions having a value since one can demand concessions in return

in the future (“in the name of fairness”) cannot have sequential implementation in mind. Subgame

perfection imposes that “bygones are bygones”.
9This and all other derivations are in the appendix.
10The condition on (δ, δ) for this to occur is provided in the appendix.
11Focusing on the second term in the maximum, it is less than the standard share if 1 −

δ
2
(

1 + δ
)

(1− δ) + δ− δ δ− δ3 < 1− δ δ or −δ2
(

1 + δ
)

(1− δ) + δ− δ3 < 0. This is satisfied as

long as δ < δ
2
(1 + δ), which is also the condition for this second term to be applicable.
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Proposition 1. (Easy first under sequential implementation with discounting)
A player gets his highest payoff in a fixed order agenda bargaining game with se-
quential implementation if the issue on which he has the highest bargaining power
is first in the agenda.

This proposition shows that a player will gain a bargaining power advantage if
the agenda is structured such that his easy issue, that is the one on which he has
relatively more bargaining power, is addressed first. Why is this the case?

4.1. Exploring the Results. What are the bargaining costs on the first issue in
an agenda bargain? A rejection of a current offer will have three effects: First, it
causes delay in the consumption of the first issue (the standard single issue effect.)
Second, it will make the opponent the first mover on the second issue, so that the
first mover advantage is foregone on the second issue. Third, it causes delay in the
consumption of the second issue. The result must hinge on the latter two, since
they are related to the second issue. Note that under a discounting formulation
delay costs are proportional to the equilibrium share a player expects. Therefore the
player with the higher bargaining power on the second issue will be more subject
to the delay cost from the second issue. Consider the cost arising from issue Y
for player 1 from rejecting 2’s offer on X: instead of (1 − δ)/(1 − δ δ) in the next
period, he will receive δ (1 − δ)/(1 − δ δ) two periods hence, for a utility loss of
δ(1− δ2)(1− δ)/(1− δ δ). The corresponding utility loss for player 2 from rejecting
1’s offer is δ (1 − δ2

)(1 − δ)/(1 − δ δ). Since δ(1 + δ) < δ(1 + δ) player 1 has the
lower delay costs from issue Y in a rejection of an offer on X. This occurs even
though he has the lower discount factor on issue Y and thus is more impatient
to get to issue Y . This lower delay cost increases 1’s bargaining power in the X
bargain. Conversely, if Y is the first issue in the agenda player 1 will suffer a further
decrease in his bargaining power on Y .

Both, the first mover advantage and the proportional delay costs are important
for this result. To see this, let us shut down each in turn.

Consider first the effect of the assumption that delay costs on the second issue
accrue while the players bargain on the first. What if the delay costs only apply
while players bargain on an issue? The appropriate definition for players’ utilities
for an allocation ((x, t), (y, τ)), τ > t in the X then Y agenda then becomes

u1((x, t), (y, τ)) = (δX1 )t−1x+ (δY1 )τ−1−ty,

u2((x, t), (y, τ)) = (δX2 )t−1(1− x) + (δY2 )τ−1−t(1− y),

for example. In that case, repeating the computation on delay costs attributable to
the second issue leads to identical relative costs between players. Yet it is straight
forward to verify that an X then Y agenda will lead to an allocation ((x, 1), (y, 2))
with

x =
1− δ

1− δ δ
+

(1− δ)2(1− δ)
(1− δ δ)2

, y =
δ(1− δ)
1− δ δ

,

focusing on an interior solution. Following an Y then X agenda in contrast will
lead to an allocation ((x, 2), (y, 1)) with

x =
δ(1− δ)
1− δ δ

, y =
1− δ

1− δ δ
+

(1− δ)(1− δ)2

(1− δ δ)2
,
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again focusing on the interior solution. From this it follows that the preferred
agenda order for player 1 continues to be X then Y . This demonstrates that it is
not only the cost of delaying the second issue which causes this preference ordering.

On the other hand, suppose that we alter the game so that the player who makes
the initial offer on the second issue is chosen randomly, with equal probabilities for
each player (otherwise all offers remain strictly alternating.) This is the formulation
in Fershtman (1992), for example, and there clearly is no first mover advantage on
the second issue. In that case, from the perspective of the initial bargain, player 1
expects a share of (1 + δ)(1− δ)/(2− 2δ δ) on issue Y . The utility loss to player 1
due to Y from rejecting an offer on X then is δ(1− δ)(1− δ)(1 + δ)/(2− 2δ δ). The
corresponding cost to player 2 is δ(1− δ)(1− δ)(1 + δ)/(2− 2δ δ). Clearly player 1
has the lower cost again. Focusing again on the interior solutions it is easy to verify
that the utility difference for player 1 between an X first and a Y first agenda is

(1− δ)(1− δ)
(
δ

3
+ δ

2
(2− δ) + δ(2 + δ2)− δ(2 + 2δ + δ2)

)
2(1− δ δ)2

which is positive.12 It follows that it is not the first mover advantage by itself which
causes the easy first agenda to be preferred.

It is interesting to note that another slight modification of the game yields a
complete decoupling of issues. In particular, if we specify that the same player
who makes the accepted first offer also makes the initial offer on the second issue.
Now bargaining is not strictly alternating any more and the first mover advantage
works against a player making an offer, since only if his current offer is accepted
will the player have the first move on the second issue. Under this assumption the
second issue actually does not contribute any costs at all to rejections on the first
issue. This is due to the fact that for a single issue a player, by definition, is just
indifferent between having his opponent make him the equilibrium offer or delaying
by one period to make his own equilibrium offer. When considering the rejection
decision on the first issue, the player now has the choice to accept, in which case
his opponent will make him an offer on the second issue one period hence, or reject,
in which case he himself will make the offer on the second issue, but two periods
hence. The payoff from the second issue is thus identical in both scenarios. The
equilibrium offers on the first issue are consequently the same as if the issue were
bargained on in complete isolation.

Consequently, player 1 will make both offers in equilibrium, and they are (1 −
δ)/(1 − δ δ) on X and (1 − δ)/(1 − δ δ) on Y independent of agenda order. Note
also that this does not mean that the allocation will be identical to a joint bargain.
While in both procedures the same player makes the accepted offer on both issues,
the joint offer bargaining game yields an equilibrium allocation of

(x, y) =
(

1,
1− δ
1 + δ

)
.

Here we refer to the game in which offers are tuples (x, y) and need to be accepted
or rejected in their entirety. Note that player 1 obtains all of X but a very small
share of Y .

12Expanding and rearranging the third term of the numerator yields (δ
3 − δ3) + 2(δ

2 − δ2) +

(2− δ δ)(δ − δ) which determines the sign of the expression and is clearly positive.
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Finally, notice that as the bargaining friction vanishes, modelled as the time
between offers approaching zero, the equilibrium utility of player 1 for both the
X − Y and Y −X agendas converges to13

r

r + r
+

r

r + r
= 1.

It is therefore identical, in the limit, to the joint bargain utility. We can conclude
that for a bargaining power specification which allows different issues to be dis-
counted at different rates, the agenda is a phenomenon which is important only
if frictions exist. In a frictionless environment the agenda has no influence on the
allocation.

5. Continuation Probabilities

The other common interpretation of the bargaining friction is as a probability
of breakdown. How does this specification extend to a multiple issue setting? The
first question is if breakdown applies to only one or to all issues. The most natural
extension here is probably that breakdown affects all issues, so that breakdown
on an early issue in an agenda affects all subsequent issues. We also need to
specify if there is a probability of breakdown “between” issues. If breakdown is
a bargaining friction related to bargaining disagreement, the it seems reasonable
to assume that after an acceptance of an offer the next issue bargaining round
is reached with certainty.14 Differential bargaining power now means that each
player has a (subjective) probability of breakdown that depends upon which issue
is on the table at any given moment.15 Denote the continuation probabilities by
ρX1 , ρ

Y
1 , ρ

X
2 , ρ

Y
2 and assume that ρX1 > ρX2 while ρY1 < ρY2 so that Assumption 1 is

satisfied. For simplicity we again impose symmetry, and let

Assumption 3. ρX1 = ρY2 = ρ > ρ = ρX2 = ρY1 .

Suppose an X then Y agenda order has to be followed. Should agreement on X
be reached, the bargain on issue Y is standard and results in an agreement on

y =
1− ρ
1− ρρ

or y = ρ
1− ρ
1− ρρ

if player 1, respective 2, makes the initial offer. In the bargain over issue X the
equilibrium offer of player 1 is

x = min


1,
2− (3− ρ)ρ

1− ρρ
.

If a Y then X agenda order is imposed instead, the equilibrium offers are

y′ = max


2(1− ρ),
2− (3− ρ)ρ

1− ρρ
, and x′ =

ρ(1− ρ)
1− ρρ

.

13Here we let δ = exp(−r∆) and δ = exp(−r∆) and let ∆ −→ 0.
14Flamini (2000) considers between issue bargaining breakdown.
15Note that, since only the breakdown risk after a rejection is important, and only to the

rejecting player, subjective probabilities and actual probabilities which differ lead to the same

conclusions.
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Comparing the payoff to player 1 from each of these agenda orders we find that
player 1 prefers the X then Y agenda. We summarize this in the following propo-
sition.

Proposition 2. (Easy first under risk of breakdown)
A player gets his highest payoff in a fixed order agenda bargaining game with is-
sue dependent subjective breakdown risks if the issue on which he has the highest
bargaining power is first in the agenda.

In contrast to the discounting case, this ranking persists in the limit as the bar-
gaining friction vanishes. Letting λ be the instantaneous continuation probability,
player 1’s limiting payoffs in an X−Y and Y −X agenda are λ/(λ+λ) and λ/(λ+λ)
respectively, with λ > λ. Here player 1 is inherently strong when bargaining on X
since he believes that the game will most likely continue. Player 2, in contrast, at-
taches a lower probability to this event. Since the fixed future payoff to be achieved
from the second issue is subject to these continuation probabilities, it is as if the
players bargained over an issue X which is larger. First mover considerations are
irrelevant to this analysis. Indeed, if we consider a game where an accepted offer by
a player leads to that player making the first offer on the next issue, the equilibrium
utilities for player 1 are identical to those above.

Finally note that this model is identical to a discounting model in which players
discount future payoffs at a rate which depends on the issue currently under consid-
eration. With time preference derived from a utility function this is a problematic
assumption, while in this setting it arises “naturally”.

6. Fixed bargaining costs

The alternative formulation in Rubinstein’s (1982) alternating offers bargaining
game assumes fixed delay costs. In practice this means that bargaining costs are
independent of the allocation. The usual way to think about these fixed costs is
as offer costs: a player incurs this cost if he rejects and has to prepare a counter
offer. In this interpretation agreed upon issues do not incur further costs. Neither
are there any costs related to future issues incurred in prior bargains.

Here we consider only one particular extension of the fixed cost model to multiple
issues. We assume that preparing a counter offer is the only thing that costs money,
and that players have different such costs for each issue, which differ across players.

Suppose, then, that the utility to the players from an agreement on (x, y) is

U1(x, y) = x+ y and U2(x, y) = (1− x) + (1− y).

Bargaining costs are incorporated as a fixed cost of making a counter offer. Let
these costs be denoted as cji , i ∈ 1, 2, j ∈ X,Y , so that cX1 , for example, is player
1’s cost of making a counter offer on issue X. Assumption 1 now translates into

Assumption 4. Player 1 has the relative bargaining advantage on X while player
2 has the relative bargaining advantage on Y : cX1 < cX2 , c

Y
2 < cY1 .

This definition captures the notion of bargaining power in that the equilibrium
shares on issue X in isolation, for example, would be (1, 0) in player 1’s offer and
(1− cX1 , cX1 ) in player 2’s offer.

Now consider the agenda in which players first bargain on issue X then on issue
Y . Once issue X is allocated the only cost of bargaining on issue Y is given by cY1
and cY2 , so we immediately know that issue Y is allocated as (cY2 , 1− cY2 ) if player
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1 makes the offer and as (0, 1) if player 2 makes the offer. Solving backwards in
the usual fashion it is easy to see that issue X will be allocated as (1, 0) if player 1
makes the first offer but as (1− cX1 − cY2 , cX1 + cY2 ) if player 2 makes the offer. The
additional term cY2 in this expression stems from the additional cost to player 1 of
foregoing the first mover advantage on issue Y , should he choose to make a counter
offer.

Conversely, if issue Y comes first in the agenda and issue X second, we obtain
an initial allocation of issue Y in 1’s offer of (cX1 + cY2 , 1 − cX1 − cY2 ), and in 2’s
offer of (0, 1). Again the additional cost (cX1 ) which player 1 manages to extract
from player 2 is player 2’s cost of loosing the first mover advantage on the following
issue, X, when he chooses to make a counter offer.

The equilibrium utility allocations in the 2 agendas are therefore

X then Y agenda : U1 = 1, U2 = 1.
Y then X agenda : U1 = 1 + cY2 , U2 = (1− cY2 ).

In the first case each player simply receives the full value of his easy issue, since
he is the one making the initial offer on that issue. In the second case player 1
makes the initial offer on his hard issue, which allows him to extract player 2’s
direct counter offer costs, cY2 as well as indirect costs cX1 . Player 1 does loose the
opportunity to move first on his easy issue, but note how the associated utility loss
(cX1 ) is precisely equal to player 2’s indirect cost, so on net player 1 looses nothing
from this.

It follows that it is more beneficial for player 1 to follow a hard then easy agenda.
Where we to start the game with player 2 the same obtains, that is, player 2 would
prefer an X then Y agenda if he is the one making the first offer. This result, then,
is in stark contrast to the previous cost specifications.

This difference cannot be attributed to the fact that in this fixed cost specifi-
cation no costs are incurred on either prior or future issues. Instead, the result is
driven solely by the loss of the first mover advantage in strictly alternating offers
bargaining. To see this consider the allocations under this bargaining cost specifi-
cation if a player who has his first offer accepted gets to make the offer on the next
issue: In the X then Y agenda ((x, t), (y, τ)) = ((1, 1), (cY2 , 2)) while in the Y then
X agenda ((x, t), (y, τ)) = ((1, 2), (cY2 − cX1 , 1)), provided cY2 − cX1 > 0. Otherwise
player 2 will be strong enough to reject 1’s initial offer and move to the next period
where he will offer on both issues. As is apparent from the allocations, player 1
now prefers the X then Y agenda. This confirms that the first mover advantage
outweighs the bargaining costs in the strictly alternating offers setting. This is, of
course, driven by the fact that a weak player gets no payoff unless he makes the
first offer.

7. Endogenizing the agenda

Most of the recent literature in agenda bargaining is concerned with the question
if an agenda can occur as an equilibrium phenomenon in games where the players
may use partial offers, but don’t have to.16 In general the answer is negative: Quite
robustly the equilibrium will feature joint offers on all outstanding issues. The same
is the case here. In a recent paper In and Serrano (2000) have also introduced a new
game in which the players have to make partial offers, but the order of issues in this

16See footnote 2 for a list of papers.
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agenda is open, so that the question arises if a player can, in equilibrium, obtain
his preferred agenda order. In their model, based on a probability of breakdown
bargaining friction and player utilities in which players attach different importance
to issues, they obtain a multiplicity of equilibria for this formulation. Without
their differential marginal rates of transformation across issues we do not have this
feature here. Instead there is a unique equilibrium in which each player makes
offers according to his preferred agenda order.

7.1. Discounting. Consider the discounting formulation first. If players are re-
stricted to make offers on only one issue but the initial issue they offer on is not
specified, there is a unique equilibrium in which player 1 will choose to make offers
on X first while player 2 chooses to make offers on Y first. This is driven by the
fact that each player gets the best possible continuation payoff, subject to provid-
ing the opponent with an acceptable level of utility, from delaying the issue he is
weaker on and offering on his easy issue first. The resulting equilibrium allocation
is ((x̂, 1), (ŷ, 2)) with

x̂ =
1 + δ − 2 δ δ

2 − δ3(1− δ))
(1 + δ)(1− δ δ)

, ŷ =
δ (1− δ)
1− δ δ

.

Note that player 1 looses utility compared to the case of a fixed agenda, as evidenced
by the smaller X share he obtains in equilibrium. This is due to the fact that in
his counter offer player 2 can switch to an agenda order which is better for him, so
that player 1 has to offer a higher utility to player 2 in order to get his initial offer
accepted. The following proposition summarizes this result.

Proposition 3. If implementation is sequential and the players have to follow an
agenda, but are free to choose the order of issues, the first mover determines the
equilibrium agenda and will choose to make an offer on his easy issue first. The
equilibrium strategies of the other player also have him make offers on his easy issue
first.

Finally, we can consider a game in which the agenda is fully endogenous. In this
game the kind of offer a player makes is only constrained by what issues are still
outstanding. In the absence of any previous agreement an offer can therefore be on
either one of the issues or on both issues together. However, in the equilibrium no
single issue offers are made, i.e., no agenda is used.

Proposition 4. In the open agenda bargaining game with sequential implementa-
tion no agenda is used. The unique equilibrium has immediate agreement on a joint
(x, y) offer by player 1 of (

1,
1− δ
1 + δ

)
.

Note that player 1 obtains all of X but a very small share of Y . Notice also
that this is the equilibrium of a game in which players are restricted to make only
joint offers. Indeed, in the limit the allocation approaches (1, 0), so that each
player receives all his utility from the issue on which he has the bargaining power
advantage. Note that this limiting allocation coincides with that for the agenda
games, derived previously.
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7.2. Probability of breakdown. In order to extend the analysis of breakdown
probabilities to models with endogenous agenda orders we first must take a stand
on which continuation probability a player will assess, given the offer on the table
and the offer on which he wishes to make an offer. In particular, suppose that
player 2 has received an offer on X. If he rejects this offer and counters with an
offer on Y , versus an offer on X again, what is the probability he assigns on being
able to make such a counter offer? In what follows we will adopt the stance that
the offer currently on the table determines the continuation probabilities. That
is, if an offer on X is on the table ρXi , i = 1, 2 are the continuation probabilities
irrespective of the offer which is then made. The point of this is that if player 1
makes an offer on issue X, on which he is strong, then player 2 is weak, irrespective
of which counter offer he will make.

Under this assumption the appendix shows that both players will make their
initial offer on the issue on which they are strong, that is, their easy issue, in the
game in which they have to make offers on only one issue. The equilibrium agenda
therefore is determined by the first mover and is that player’s preferred agenda
order.

Proposition 5. If players have to follow an agenda, but are free to choose the
order of issues, the first mover determines the equilibrium agenda and will choose
to make an offer on his easy issue first. The equilibrium strategies of the other
player also have him make offers on his easy issue first.

In the open agenda players are allowed to make offers on both issues simultane-
ously. In keeping with the above assumption that the issue on the table determines
the continuation probability each player assesses, and further supposing that if any
one issue leads to breakdown the whole bargain is considered over, it seems rea-
sonable to assume that for joint offers the maximal breakdown probability is the
relevant one. Since there is no probability of breakdown between an accepted issue
and the next offer on the remaining one a joint bargain does not have any efficiency
advantage. Consequently a player may obtain the same level of utility either by
making an offer on only his easy issue, or on both issues. In both cases the oppo-
nent will assess the low continuation probability in case he rejects the offer. Only
the equilibrium utilities are unique then, not the strategies.

Proposition 6. In an open agenda bargaining game the first mover determines the
equilibrium agenda. He is indifferent between a joint offer and an agenda in which
his easy issue is dealt with first.

8. Discussion and concluding remarks

If players differ in their bargaining power across issues the order of issues in
an agenda has a critical effect on the bargaining power of a player in the agenda
bargain. Not surprisingly, this effect depends on the precise formulation of the
game and may explain why there is so much conflicting advice in the practitioner
literature.

In the standard strictly alternating offers strategic bargaining game with dis-
counting the discount factor of one player relative to that of his opponent deter-
mines the bargaining power. This formulation is quite general (see Fishburn and
Rubinstein (1982)). One key effect of this formulation is that bargaining costs ac-
crue on issues which have already been agreed upon but not yet implemented on
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the one hand, but also on future issues which have not even been discussed yet on
the other. If issues are implemented sequentially, that is, partial agreements are
implemented as soon as they are reached, the first of these effects is shut down. The
bargain on the remaining issues can therefore not be influenced by the agreements
on prior issues, or put differently, bargaining power can not flow up the agenda.
Can it “flow down”? Our analysis has shown that it does so only for strictly positive
bargaining frictions. In the limit the agenda order does not affect the allocation, so
that it is only the first mover advantage which drives the result that an easy first
agenda is most advantageous for a player.

If the bargaining friction is modelled as a probability of breakdown, the result
is unchanged: An easy first agenda is most advantageous for a player. Now each
player applies his probability for the first issue to the second as well, so that the
bargaining power of a player on the first issue applies also to the expected payoff
from the second issue. Essentially the players bargain over a larger issue (namely
the first plus the utility offset from the second.) It now is beneficial to have the
bargaining advantage on the “larger” issue, which is always the first. Note that
the key difference to the discounting formulation is the treatment of the second
issue payoff: in the discounting formulation this was discounted at the second
issue discount factor. In the probability of breakdown formulation the second issue
expected payoff is “discounted” by the continuation probability appropriate for the
first issue bargain. Hence the difference.

In the most extreme case of bargaining advantage, the fixed cost model, the
results are reversed. This is basically driven by the fact that a player, if he is
not the first mover on his hard issue, obtains no payoff from it at all. The key
consideration then becomes the first mover advantage.

In any case, the results indicate that players may wish to restrict bargaining to
follow a particular agenda which is advantageous to them. How then is the bar-
gaining agenda fixed? One approach is to have a pre-bargaining bargaining phase
such as in Busch and Horstmann (1999b). Suppose that this were the case in our
setup, with players bargaining on which fixed agenda order to use. If players have
access to some randomization device and make offers in terms of probabilities of
implementing each fixed agenda order, we would observe both agendas in equi-
librium. If only pure offers are feasible the pre-bargain will have either agenda
as an equilibrium outcome and will also allow for delay.17 Thus the presence of
an observed agenda can be explained as the outcome of a pre-bargaining phase in
which players agree to follow an agenda. If randomization is not possible, a rea-
sonable assumption in international bargaining, for example, then we might expect
the agenda setting bargaining round to be more drawn out and controversial than
the actual bargaining on the issues.

Another approach is to let the first offer determine the agenda, that is, if the
first mover makes an offer on issue X only all subsequent offers have to be on issue
X until agreement is reached on X.18 This arrangement of course presents a great
advantage to the first mover, so that a serious model of how the first mover is

17This is the standard result on bargaining with fixed alternatives/increments, where it may

not be possible for either player to make an offer that has the opponent just indifferent between
accepting and rejecting.

18It sometimes is claimed that collective bargaining proceeds in this fashion, in the sense that
issues not part of a first offer may not be brought in at a later point.
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chosen will then be required.19 In our model the agenda would then be that most
advantageous to player 1.

A final approach is to endogenize the agenda within the main bargain by allowing
players a choice on which issue to offer. Doing so, we find that, if no order of issues is
fixed but offers are only possible on one issue at a time, each player will choose as his
initial issue the one that is most advantageous to him in the fixed agenda. Finally,
if there is no agenda exogenously imposed at all and players can make offers on any
(sub)set of issues, including all issues at once, the result first suggested in Busch
and Horstmann (1994) applies: No issue-by-issue agendas arise in equilibrium. As
Ponsati and Watson (1997) show, this can be expected to be a very robust result.

The results thus confirm the importance of the agenda for the bargained outcome,
and thus justify the resources expended on agreeing on, and fixing, the agenda to be
followed in multi-issue bargaining settings. They also demonstrate that models with
differential bargaining power, perhaps not that interesting in single issue models,
are much more important in multi-issue models, especially in models with restricted
agenda forms.

9. Appendix

Discounting Formulation:
Sequential Implementation, Fixed Order: As usual, we solve by backward
induction. The second issue is bargained on when the first has been consumed. Let
x̂ denote the agreement on X, achieved at time tx, and let y and y denote the offers
on Y by 1 and 2, respectively. The two equations defining the usual Rubinstein
bargaining solution for the second issue thus have an offset. In particular, for each
τ > tx we require:

u2((x̂, tx), (y, τ)) ≥ u2((x̂, tx), (y, τ + 1)) −→ (1− y) ≥ δ(1− y)(1)

u1((x̂, tx), (y, τ)) ≥ u1((x̂, tx), (y, τ + 1)) −→ y ≥ δ y.(2)

Supposing both equations hold as an equality we get the standard

(y, y) =
(

1− δ
1− δ δ

,
δ (1− δ)
1− δ δ

)
.

In the bargain on the first issue we now have the following set of inequalities (where
stationarity of preferences is exploited):

u2((x, t), (y, t+ 1)) ≥ u2((x, t+ 1), (y, t+ 2))(3)

u1((x, t), (y, t+ 1)) ≥ u1((x, t+ 1), (y, t+ 2))(4)

Supposing that both hold as an equality we get a solution of

x =
(1− δ)

(
1− δ3 − δ2 − δ3 + δ

(
1− δ + δ2 + δ3

))
(
1− δ δ

)2 ,(5)

x =
δ − δ4

(1− δ)− δ2
(1− δ)2 − δ δ3 − δ

(
1− δ2

)(
1− δ δ

)2 .(6)

19This may be one of the important benefits of winning an election: in a parliamentary system

such as Canada’s, for example, the government has the right to set the agenda, i.e., choose in

which order bills are introduced and voted on.
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However x in (5) could become larger than 1, which is not feasible. Indeed, this
happens if

δ ≥ −1− δ + δ2 −
√

1 + 2 δ + 3 δ2 − 6 δ3 − 3 δ4 + 4 δ5

2 (1− δ)

In that case the best that player 1 can do is to ask for all of issue X. He can not
keep player 2 indifferent to rejecting, and must give 2 too much utility, i.e., (3)
remains a strict inequality. Player 2 on the other hand computes his counter offer
from (4) with an equality. This yields the equilibrium offers of

(x′, x′) =

(
1,

(
δ − δ + δ δ − δ2

δ + δ3 − δ δ3

1− δ δ

))
.(7)

In the text we use player 1’s offers only, and the constraint is captured by the min{}
operator.

If issue Y is dealt with first we follow a similar series of steps. The unconstrained
Y offer by player 1 then is

y =

(
1− δ

) (
1− δ2

(1− δ)− δ3
(1− δ) + δ − δ δ − δ3

)
(
1− δ δ

)2 .

The key difference will be the fact that now player 2 may be constrained to ask for
not more than all of issue Y for himself (i.e., make an offer of y = 0 to player 1.)
In that case player 1 will keep him indifferent while 2 provides too much utility to
1. That is, 1 solves the analogue of (3) which is

(1− y) + δ

(
1− δ (1− δ)

1− δ δ

)
= δ (1− 0) + δ2

(
1− (1− δ)

1− δ δ

)
which leads to

y =
1− δ + δ − 2 δ δ + δ

2
δ − δ3 + δ δ3

1− δ δ
.

Proof of Proposition 1: The proposition is easily proved by comparison of the
player’s payoffs. Suppose the unconstrained case obtains. Player 1 now obtains a
total utility of

1− δ3
(1− δ)− δ + δ

2
δ3 + δ4 + δ

(
1− 2 δ + δ2 − δ3 − δ4

)(
1− δ δ

)2(8)

if issue X is first, and

1 + δ
4

(1− δ) + δ + δ
2
δ − δ3

(1− δ) δ − δ3 − δ
(
1 + 2 δ − δ3

)(
1− δ δ

)2(9)

if issue Y is first. Computing (8)-(9) we get(
1− δ

)
(1− δ)

(
δ

3
+ δ

2
(2− δ) + δ

(
2 + δ2

)
− δ

(
2 + 2 δ + δ2

))
(
1− δ δ

)2(10)
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the sign of which is determined by the second term in the numerator, that is

δ
3

+ δ
2

(2− δ) + δ
(
2 + δ2

)
− δ

(
2 + 2 δ + δ2

)
=(

δ
3 − δ3

)
+
(
δ

2 − δ2
)

+
(
2− δ δ

(
δ − δ

))
.

This is clearly positive, indicating that player 1 obtains a higher payoff if X, his
easy issue, is dealt with first.

Open order issue-by-issue agendas:
In order to determine the equilibrium allocation we require the reservation utility
level each player is willing to accept. Suppose player 1 has received an offer by
player 2 and now has to choose if to reject it or not. He will reject anything that
does not give him at least the payoff he can get from rejecting and making his best
counter-offer. A similar argument applies to player 2, of course. Let player 2’s
reservation level of utility be denoted by u2. Then player 1’s reservation level u1 is
determined as

u1 = max


δx+ δ2 δ(1− δ)

1− δ δ
s.t. (1− x) + δ

1− δ
1− δ δ

= u2

δy + δ
2 δ (1− δ)

1− δ δ
s.t. (1− y) + δ

1− δ
1− δ δ

= u2

The first of these corresponds to an initial offer on X, while the second corresponds
to an initial offer of Y . Simplification yields that player 1’s reservation level of
utility is

u1 = max


δ (1 + δ) + δ3 (1− δ)− 2 δ δ

2

1− δ δ
− δu2

δ (1 + δ) + δ
3

(1− δ)− 2 δ2 δ

1− δ δ
− δu2

(11)

In effect these two equations define two utility possibility frontiers for player 1,
dependent on which issue he chooses to offer on first in the next period. As is
readily apparent they are both straight lines. However, the top equation in (11)
has a higher intercept and lower slope, given that δ < δ. To see this note that the
numerators of the intercept term are identical if δ = δ, and that their difference
can be expressed as

(δ − δ) + δ δ(δ
2 − δ2) + (δ

2 − δ2)− (δ
3 − δ3)

which is positive. The lines intersect when δ > δ and

u2 =
(δ − δ) + (δ

2 − δ2)− (δ
3 − δ3) + δ

3
δ − δ δ3 − 2 δ

2
δ + 2 δ δ2

(δ − δ)(1− δ δ)
.

Similar computations can be made for player 2. They lead to a reservation utility
level

u2 = max


δ (1 + δ) + δ

3
(1− δ)− 2 δ2 δ

1− δ δ
− δu1

δ (1 + δ) + δ3 (1− δ)− 2 δ δ
2

1− δ δ
− δu1

(12)
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where the first line is computed assuming an offer on X first, and the second line
assuming an offer on Y first. Note that the lines in (11) and (12) are simply
switched due to symmetry. The fact that the reservation levels for a player are
chosen from different offer structures depending on the reservation utility level of
the opponent can, in principle, lead to a multiplicity of equilibria as demonstrated
in Lang and Rosenthal (2001) and exploited in In and Serrano (2000) in a related
setting. However, here this does not occur. It is easily verified that this is the case
by the following arguments. Suppose that both players in equilibrium choose to
make offers on X first. Then u1 is determined according to the first line in (11)
while u2 is determined according to the first line in (12). Solving the two equations
we can determine the reservation levels under this assumption and then we can
verify if they are such that the first lines of (11) and (12) are indeed the respective
maximal values. Computing the difference between the first line in (12) and the
second and substituting in the computed value for u1 we obtain

−(1− δ) (1− δ)2 (δ(1 + δ)2 − δ(1 + δ)2)
1− δ δ

which is clearly negative. But that indicates that the first line of (12) is not the
maximal value of u2, for the given value of u1.

Repeating this exercise for all combinations one finds that the only constellation
is for player 1 to offer on X first while player 2 offers on Y first. u1 is therefore
determined by the first line in (11) while u2 is determined by the second line in (12).
Solving these two equations simultaneously we obtain the equilibrium reservation
levels of utility, from which we can back out the equilibrium offers, which are
presented in the main body of the text.

Proof of Proposition 3: Let (x, y) denote the offers by player 1 and (x, y) de-
note the offers by player 2. The two equations defining the Rubinstein bargaining
solution for joint offers are:

(1− y) + (1− x) ≥ δ(1− x) + δ(1− y)(13)

x+ y ≥ δ x+ δ y.(14)

Since x and y are perfect substitutes for player 2, but player 1 has a higher discount
factor on X, player 1 will choose to maximize x while reducing y correspondingly.
Similarly, x and y are perfect substitutes for player 1, but player 2 has higher delay
cost on X. Therefore player 2 will choose to reduce y as much as possible. Indeed,
both players will choose a corner solution for their offers, where x = 1 and y = 0.
Hence (13) and (14) simplify to

(1− y) ≥ δ(1− x) + δ(15)

x ≥ δ + δ y.(16)

Therefore the equilibrium offers are

(x, y) =
(

1,
1− δ
1 + δ

)
and (y, x) =

(
δ + δ

1 + δ
, 0
)
.

Risk of Breakdown:
Fixed Order: We need to solve

(1− x) + (1− y) ≥ ρ ((1− x) + (1− y))(17)

x+ y ≥ ρ
(
x+ y

)
(18)
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where

y =
1− ρ
1− ρρ

and y = ρ
1− ρ
1− ρρ

.(19)

Here an · denotes an offer by player 1 while an · denotes an offer by player 2.
Assuming both (17) and (18) hold as equalities and solving for x we obtain

x =
2− (3− ρ)ρ

1− ρρ
.(20)

Since this magnitude can exceed 1, which is not a feasible offer, we again have the
possibility of a corner solution where x = 1 and only inequality (18) holds as an
equality, while (17) remains a strict inequality.

The analogous computations for the Y then X agenda order are

(1− y) + (1− x) ≥ ρ
(
(1− y) + (1− x)

)
(21)

y + x ≥ ρ (y + x)(22)

where

x =
1− ρ
1− ρρ

and x = ρ
1− ρ
1− ρρ

.(23)

If (21) and (22) hold as equalities

y =
2− (3− ρ)ρ

1− ρρ
.

However, y < 0 is not a feasible offer. In that case (21) holds as equality but (22)
will remain a strict inequality. We then get y = 2(1− ρ).

The payoffs to player 1 under the two agenda orders are

2(1− ρ)
1− ρρ

and
2(1− ρ)
1− ρρ

if both players are unconstrained. Clearly the first of these is larger. In the con-
strained case player 1 obtains a payoff of

1 +
ρ(1− ρ)
1− ρρ

or 2(1− ρ) +
ρ(1− ρ)
1− ρρ

.

As long as 2ρ− 1 > (ρ− ρ)/(1− ρρ) player 1 prefers the X then Y agenda in this
case too.

Proof Proposition 5: Suppose that player 2 can achieve u2 from the continuation
equilibrium path after he rejects an offer by player 1. The probability with which
he discounts this utility level depends on the offer which player 1 has made. Hence
player 1’s maximal utility is

u1 = max


x+

ρ(1− ρ)
1− ρ ρ

s.t. (1− x) +
1− ρ

1− ρ ρ
= ρu2

y +
ρ (1− ρ)
1− ρ ρ

s.t. (1− y) +
1− ρ

1− ρ ρ
= ρu2
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The first of these corresponds to an initial offer on X, while the second corresponds
to an initial offer on Y . Simplification yields that player 1’s reservation level of
utility is

u1 = max
{

2− ρu2

2− ρu2
(24)

Clearly player 1 can achieve the higher utility by making his initial offer on X.
Similarly, player 2 can, for any given utility that player 1 has to achieve, obtain his
highest payoff from making an initial Y offer. Therefore we need to solve

(1− x) +
1− ρ
1− ρρ

≥ ρ

(
(1− y) + ρ

1− ρ
1− ρρ

)
(25)

y +
1− ρ
1− ρρ

≥ ρ

(
x+ ρ

1− ρ
1− ρρ

)
.(26)

Assuming that both hold with equality we obtain

x =
1

1 + ρ
+

1− ρ− ρ2 + ρρ2

(1− ρ)(1− ρρ)
(27)

y =
ρ

1 + ρ
−

1− ρ− ρ2 + ρρ2

(1− ρ)(1− ρρ)
.(28)

Both of these may lie outside the feasible set [0, 1] however, and indeed do so for
the same set of parameters. The equilibrium values of x and y are then 1 and 0
respectively.

Proof of Proposition 6: Both players now may make offers of either x, y, or (x, y).
First suppose that player 2 can guarantee himself a level of u2 in any continuation
path after he rejects player 1’s offer. In order to be accepted player 1 must make an
offer that gives player 2 at least as much, discounted by the applicable continuation
probability. Note that we have already shown that player 1 is better off making an
offer on X than on Y . How does a joint offer compare to a X only offer? Any such
joint offer must satisfy

1− x+ 1− y ≥ ρu2 −→ u1 = x+ y ≤ 2− ρ

and hence is equivalent to an offer on X only. (See (24) above.) Since there is no
risk of breakdown “between” issues, a joint offer has no advantage over an agenda
offer, and both are possible. The equilibrium utilities are uniquely determined,
however, and correspond to the open agenda case.
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