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ABSTRACT 

 

Investment in transit infrastructure and connectivity remains one of the biggest challenges to 

South Asian integration. Bangladesh, Bhutan, India & Nepal (BBIN) recently signed the Motor 

Vehicles Agreement 2015, marking a significant shift in the region’s policy paradigm. However 

cross-border trade facilitation and connectivity remain big challenges to the efficient 

implementation of the agreement, due to the inadequacy of infrastructure and lack of reforms in 

the archaic customs regime of member nations. To develop an argument for fostering cross-

border investments this paper develops a model negotiation over the infrastructural cost burden 

sharing as a Rubinstein’s bargaining game. Then we develop a non-cooperative game theoretic 

setup to achieve a model of agreement over the ratification, reform, burden and investment 

through an interconnected games approach.  Conclusively punishment strategies are mulled for 

compliance to the treaty and its time-bound implementation. 

 

1. Introduction 

Development of cross-border infrastructure and customs facilitation remain the biggest 

challenges to transit trade in Eastern South Asia. Empirical gravity analysis suggests that transit 

infrastructure and customs trade facilitation are equally important in determining the trade 

performance (Das, Pohit 2005). India has signed bilateral transit agreements with Bhutan and 

Nepal in the past, exempting the transit exports of both nations from Indian custom duties and 

tariffs and has allowed imposition of non-tariff barriers on Indian imports to protect their 

respective local industries. However the signing of the landmark BBIN Motor Vehicles 

agreement means that the bilateral transit agreements are likely to be superseded by a larger 

multilateral setup. As the MVA mandates the regulation of cross border passenger, personal and 

cargo vehicular traffic (Pal 2016), upon its ratification by all signatories (Bhutan’s ratification is 

pending in the upper house of the Parliament), the pre-existing customs and tariff agreements 

may have to be altered. Secondly, 30 priority road projects worth an estimated cost of $8 billion, 

integrated check-posts, custom stations and technological up-gradation have also been agreed 

upon to improve overall trade infrastructure and connectivity (ADB 2015). In this case, the 
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priority road projects under the MVA have the potential to boost intraregional trade by over a 

60% and trade with the rest of the world by 30% (Butiong 2016).  

This signifies that the implementation of the transit agreement comes with its own challenges, 

however also signifies new opportunities in reforming customs regime and improving trade 

infrastructure under a multilateral set-up.  

In effect, the four nations have two alternative scenarios in order to pursue transport and supply 

chain integration – either pursuing ratification of the preexisting motor vehicles agreement and 

implement its modalities or pursuing non-discriminatory reforms with focus on attracting cross 

border investments.  

2. Method 

As the paper aims to achieve a model agreement in a strategic setup, we present the three 

issues of contention – Ratification, Reform and Investment – in simple non-cooperative game 

scenarios. As we aim to link issues in order to structure two alternatives, we restrict the 

games to two-player games as development of common border and transit infrastructure will 

only require two parties negotiating terms of transit. 

We subsequently form two pairs of interconnected game – linking the issues of ratification 

and investment in the first and the issues of reform and investment in the second. Issue 

linkage is an established practice in the conventions of diplomacy and as we aim to do a 

comparative study between two alternative scenarios, we create interconnected games by 

adding the payoff matrices of a pair(Bennet, Ragalen, Yoles 1998). We will discuss their use 

later in the paper. 

Mere development of a non-cooperative setup with parity between the negotiating members 

shall be a misrepresentation of the real negotiations. The paper attempts to address the 

discrepancies in the negotiating member nations by forming a non-cooperative bargaining 

scenario. Hypothetically, we may gauge the disparities at the negotiation table by quantifying 

the leverage that each nation may have while bargaining for terms.  

Prior to the development, governments put a characteristic valuation (through cost-benefit 

analysis) on an infrastructural project based on social discount factor calculations. However, 

in the given scenario, where the nations mull development of shared transit infrastructure, 

social discount factors of two nations shall come into interplay, in the negotiations over the 

joint development and cost recovery of such projects. We use the Rubinstein’s bargaining 

model (Rubinstein 1985) and (Osborne 2004) to construct paired bargaining setups between 

member nations,  bargaining over the division of land infrastructure cost burden, where 

players make alternating offers regarding the division of the total burden. Burden sharing 

implies the fair division of costs and benefits of developing trade infrastructure. This 

interpretation is different from the elementary form of Rubinstein bargaining, as here a larger 

slice of the pie is less desirable than a smaller piece. The paper hypothesizes that the obtained 
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equilibrium division is a quantified estimate of leverage, where less liability translates into 

greater leverage. 

Lastly we take into account strategies to ensure cooperation among the parties to the 

agreement. The paper models the strategic interaction in the form of infinitely repeated 

interconnected games to represent the dynamic and indefinite duration of negotiations. Issue 

linkage and inter-connected games approach is hence used to obtain the Pareto Optimal 

outcome and Nash equilibria, which determine the desired outcome and trigger strategies 

respectively. The interaction of leverage and punishment strategies will deliver the optimum 

result and the metric for determining the merit of the two alternatives. 

3. Game Formulation 

3.1 Γ1: Customs Reform Game 

The impediments to transit trade in Eastern South Asia are significant. Loss in transshipment 

value is equivalent to an implicit ad-valorem tax on trade.  Hence one of the crucial proposals 

of the Motor Vehicles Agreement is reforming and harmonizing the customs regimes in 

member nations, to ease cross-border transit trade. 

This strategic interaction can be modeled as follows  

 

Players: India/Nepal/Bhutan/Bangladesh 

Action Profiles: {Reform-R, Status-Quo-S} 

Payoffs1:  

{R, R}: Both the countries benefit from mutual reform but bear the costs of reform as mentioned 

above. The reforms bring net positive payoff as they ease custom barriers and facilitate easier 

cross transportation, with lesser transport costs. We assign this strategy an ordinal payoff of (2,2) 

{R, S}: Nation1 pursues reform but Nation 2 opts for status quo. Nation 2 benefits as its market 

stays protected and custom reforms ease exports to Nation 1. Nation 1 bears the cost of reforms 

and domestic producers suffer due to unfair trade. We assign a payoff of (-1,3). 

{S,R}:The Converse of the second case. We assign the payoffs (3,-1) 

 

{S,S}: When both the countries opt status quo, the net gain is zero. Hence the payoff (0,0)  

 

                                                           
1 Payoffs here are ordinal payoffs determined by the nature of the game. They are not based on empirical 
estimates. 
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Hence the Reform game forms a Prisoner’s Dilemma situation which we can see by 

deciphering the solution of the game. The Nash Equilibrium is {Status Quo-Status Quo}. As 

reforms are a long drawn legislative process, with ever-changing political dynamics, we can 

visualize the reform game in the repeated scenario as a continual commitment to a reform 

agenda. 

 

3.2 Γ2:  Bhutanese Ratification Game 

(i) Bhutanese legislators expressed reservations on the Motor Vehicles agreement 

primarily due to the negative externalities that will be generated in form of an 

increased carbon footprint and environmental damage due to increased passenger and 

cargo traffic. (The Third Pole, 2017) 

(ii) The Motor Vehicles Agreement states:- 

“Contracting parties will decide on the number of cargo & personnel vehicles & the 

volume of traffic under this agreement after mutual consultations” 

Bhutan’s opposition primarily comes due to the absence of a regulation of foreign 

traffic, security concerns and inadequacy of infrastructure. It will seek to regulate 

vehicular traffic to rein in environmental damage by either setting a lower quota for 

the volume of traffic, or by imposing an ad-valorem externality tax on each foreign 

registration vehicle seeking entry into Bhutan. 

Players: India, Bhutan  

 Action Profiles:- 

i. India: 

a. Ceding to Bhutan’s term for Traffic regulation & 

Compensation 

b. Not Ceding  

ii. Bhutan:  

a. Ratify and continue 

b. Not ratify 

 Reform Status-Quo 

Reform 2,2 -1,3 

Status-Quo 3,-1 0,0 

Nation 2 

Nation 1 
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Payoffs:  

{A, C}: If India cedes to Bhutanese demands in exchange for Bhutanese ratification of 

the MVA, it may achieve enforcement of the MVA but at a higher cost. As previous 

bilateral agreements already allow Bhutanese goods to transit through India without 

facing custom duties, Indian goods on the contrary, will be rendered uncompetitive due to 

higher transportation costs or ad-valorem tax. However, we may assume a net positive 

gain for India, as it will achieve greater access to the Bhutanese market. Bhutan on the 

other hand will get compensated for any environmental damage plus will obtain easier 

transit for its traded goods. Bhutan’s net gain will be higher than India’s gain. We assign 

a Payoff of (2, 1) 

{A, D} If Bhutan chooses to accede to the agreement without India ceding to her 

demands, it will cost Bhutan environmental externalities, which would lower its payoff. 

However it would grant Bhutanese vehicles easy transit through India. India on the other 

hand will gain greater access to Bhutanese market without any regulatory quota or taxes; 

this will therefore be a win-win situation for India, but a compromise for Bhutan. We 

assign a payoff of (1, 2) 

{N, C}& {N, D} Bhutan not acceding to the agreement will mean a breakdown of 

negotiations and return to status quo. India ceding to the demands will only be 

conditional upon Bhutan agreeing to ratify the agreement. No ratification will nullify the 

any offer or compromise. 

 

 

  

 

 

 

The Nash Equilibrium of this game in isolation is (A, D) which means a model agreement is 

plausible.  

3.3 Γ3: Cross-border Investment Game 

Players: Recipient Nation (Player 1) & Investing Nation (Player 2) 

Action Profiles:  

Recipient Nation: {Liberalize Domestic Markets, Protect Domestic Markets} 

 

Cede to 

Demands 

(C) 

Decline 

Demands 

(D) 

Acceding 

(A) 
2, 1 1, 2 

Not 

Acceding 

(N) 

0,0 0,0 

India 

Bhutan 
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Investing Nation: {Promote Investment, Promote Exports} 

 

 

 

 

 

 

 

 

 

Payoffs: 

The recipient nation has the first move and may either choose to liberalize markets to promote 

investment or choose to protect the market from foreign competition and interference through the 

high tariff (we may assume this as the status-quo).  

If Nation 1 determines to liberalize the next sub-game will have the Investing Nation taking the 

call. If the investing nation chooses to promote investments to the recipient nation, it will receive 

a net positive payoff. This is due to the fact that with greater access to the domestic markets of 

Nation 1, investors will receive a higher return but this will take place at the cost of capital 

outflow. Secondly, investment in public infrastructure would benefit the economy of nation 2, 

thus both getting a net positive payoff of (1,1) 

If Nation 2 decides to promote exports over investments, Nation 1 will bear the costs of opening 

up the domestic firms to competition from the neighbourhood, but not the relative benefits. 

Rather, with a greater access to the market and not requiring investing, will be the more lucrative 

option for firms in Nation 2. Vis-à-vis investments, firms will find exporting more profitable in 

their neighbouring states. However this would lead to a net negative result for the recipient 

nation.  Hence we assign the payoff (2, -1). 

If Nation 1 decides to maintain status quo or increase the level of protection, cost of investing in 

the nation will be higher for Nation 2 and will receive a negative payoff relative to not investing 

at all. Hence promoting Investment will lead to a negative payoff for Nation 2 but will 

nevertheless be beneficial for Nation 1 giving a payoff assignation of (-1,2) 

However if  the Second nation decides to promote exports, it will lead to no effective change, as 

Recipient Nation 

Protect Liberalize 

Investing 

Nation 
Invest Export 

-1, 2 

0, 0 1, 1 

Export 
Invest 

2, -1 
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exports will be discouraged by protection. Thus, we shall see a status-quo position resulting in 

null payoff (0, 0) 

 

 

 

  

 

 

The two games will have two sub-game perfect equilibria (L, E) & (P, E), where exporting is a 

dominant strategy for the firms of nation 2. The Nash Equilibria of the strategic form is (P, E) 

 

 

 

Issue linkage through interconnected games.  

The objective of developing the isolated games was to create the interconnected game scenario, 

which would emulate the right policy choices needed to achieve equilibrium and obtain the 

optimum desired outcome. We first interlink the Customs reform game with the Investment 

game & then Ratification game with the Investment game2. 

 

A: Custom Reforms and Strategic Cross Border Investments Γ1 + Γ3 

 

 

 

                                                           
 

 

Promote 

Investment 

(I) 

Promote 

Exports (E) 

Liberalize (L) 1, 1 -1, 2  

Protect (P) 2, -1 0,0 

 RI RE SI SE 

RL 3, 3 1, 4 0, 4 -2, 5 

RP 4, 1 2, 2 1, 2 -1, 3 

SL 4, 0 2, 1 1, 1 -1, 2 

SP 5, -2 3, -1 2, -1 0, 0 

Player 2 

Player 1 

Player 2 

Player 1 
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 The Nash Equilibrium is (SP, SE) 

 Interpretation of interconnected game A 

In the scenario where the two issues of reform and cross border investments are linked, we 

achieve a sum of two PDs in the strategic forms. The Pareto optimal outcome will be both the 

nations undertaking reforms, with the recipient nation liberalizing and investing Nation 

promoting investments. The Nash Equilibrium scenario is undesirable and cooperation at the 

Pareto optimal level will require apposite punishment strategies being applied (which we will 

discover in the later sections) 

 

 

B: Bhutanese Ratification and Cross Border Investment Γ2+ Γ3 

 

 CI DI CE DE 

AL 3, 2 2, 3  1, 3 0, 4 

NL 1, 1 1, 1 -1, 2 -1, 2 

AP 4, 0 3, 1 2, 1 1, 2 

NP 2, -1 2, -1 0, 0 0, 0 

 

The Nash Equilibrium of the given scenario is (AP, DE) 

  

India 

Bhutan 
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Interpretation of interconnected game A 

In this scenario, acceding while remaining protecting the domestic market may be the best 

response by Bhutan to the Indian strategy, which will find exporting more profitable than 

investment. This Nash equilibrium has led to the breakdown of current negotiations and the 

Pareto Optimal outcome (AL, CI) needs to be achieved by apposite punishment strategies.  

4. Leverage Calculation in BBIN MVA negotiations 

 

Caveats for Bargaining and Calculation of Leverage 

 
As the Motor Vehicles Agreement necessitates the development of priority shared 

infrastructure, negotiation over the division of liability of development could reveal the 

leverage that each nation will have at the end of equilibrium obtained by backward 

induction. The caveats for such a negotiation are as follows:- 

4.1 The negotiations over the division of the given costs of infrastructure and toll revenue 

sharing can be modeled as a non-cooperative Rubinstein bargaining model of alternating 

offers. Since these negotiations will not have a finite time horizon and will go on till an 

optimum agreement is reached, we assume that the negotiations have an infinite time 

horizon.  

4.2 Negotiators make alternate offers of the total package of cost burden sharing, 

mandate of maintenance and cost recovery. While the latter two will directly lie within 

the respective territorial jurisdictions of the member nations, however they may decide 

upon indirect revenue sharing mechanisms, if one party invests in the construction of its 

counterpart’s infrastructure 

4.3 Preferences differ from the usual assumption over the split of a “favorable pie” Each 

negotiator will prefer lesser cost burden.  

𝐿𝑒𝑡  𝑥 = 𝑞𝑐 𝑤ℎ𝑒𝑟𝑒 0 < 𝑞 < 1 𝑎𝑛𝑑 𝑐 𝑖𝑠 𝑡ℎ𝑒 𝑡𝑜𝑡𝑎𝑙 𝑐𝑜𝑠𝑡 𝑏𝑢𝑟𝑑𝑒𝑛 

𝐿𝑒𝑡 𝑢𝑖(𝑥𝑖) 𝑏𝑒 𝑡ℎ𝑒 𝑝𝑎𝑦𝑜𝑓𝑓 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 𝑜𝑓 𝑝𝑙𝑎𝑦𝑒𝑟 𝑖 𝑓𝑟𝑜𝑚 𝑡ℎ𝑒 𝑎𝑔𝑟𝑒𝑒𝑚𝑒𝑛𝑡 𝑥 

𝑡ℎ𝑒𝑛  𝑢𝑖(𝑥𝑖) >  𝑢𝑖(𝑥𝑖′) 𝑖𝑓 𝑥𝑖 < 𝑥𝑖
′  ↔ 𝑞𝑖 𝑐 < 𝑞𝑖 

′ 𝑐 

↔  𝑞𝑖 < 𝑞𝑖 
′  𝑤ℎ𝑒𝑟𝑒 0 < 𝑞𝑖 , 𝑞𝑖 

′ < 1 

This has the implication that players will now make alternating offers over agreements where 

they mention the complete burden division rather than making offers of their own share. 

𝐿𝑒𝑡 𝑥𝑗𝑏𝑒 𝑡ℎ𝑒 𝑠ℎ𝑎𝑟𝑒 𝑜𝑓 𝑏𝑢𝑟𝑑𝑒𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑜𝑢𝑛𝑡𝑒𝑟𝑝𝑎𝑟𝑡 𝑑𝑒𝑓𝑖𝑛𝑒𝑑 𝑎𝑠 𝑥𝑗 = 𝑞𝑗𝑐 

𝐿𝑒𝑡 𝑢𝑖 𝑏𝑒 𝑡ℎ𝑒 𝑝𝑎𝑦𝑜𝑓𝑓 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑝𝑙𝑎𝑦𝑒𝑟. 𝑇ℎ𝑒𝑛 𝑡𝑟𝑖𝑣𝑖𝑎𝑙𝑙𝑦,  

𝑢𝑖(𝑥𝑗) >  𝑢𝑖(𝑥𝑗 ′) 𝑤ℎ𝑒𝑟𝑒 𝑥𝑗 > 𝑥𝑗 ′  
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4.4 Given these caveats we now define the discount factor of the negotiation.  Rubinstein’s 

general model assigns the discount factor (delta) as a measure of patience and the value of one’s 

share in the pie in the future. In the present model we hypothesize that given the negotiators will 

undertake a cost-benefit analysis of these infrastructural investment projects, the social discount 

rate calculation taken into the consideration is equivalent to the marginal social opportunity cost 

of the investment. India and its neighbors use the social opportunity cost method in calculating 

their social discount rate. The rate of return on high-rated corporate bonds or long term bond 

rates are taken as the marginal opportunity cost on public investment (Zhuang 2007). This we 

hypothesize as 

𝛿𝑖 =
휀𝑖

1 + 𝑟𝑖
 𝑤ℎ𝑒𝑟𝑒 0 < 𝛿 < 1 

𝛿𝑡𝑢𝑖(𝑥𝑗) where xj is the share of the counterpart & 0 < 𝛿 < 1 

Where ‘ri’ is the standard pre-tax rate of return on risk-less private investment (high rated 

corporate bonds) (ADB 2007) and ε is the error term. The calculation of real pre-tax rate 

of return will be as follows. This takes the following firm (Moore et al, 2004) 

 

𝑟 =
1

1 + 𝜋𝑒
[

𝜃

1 − 𝑡
− 𝜋𝑒] 

𝑤ℎ𝑒𝑟𝑒, 

 𝜃 𝑖𝑠 𝑙𝑜𝑛𝑔 𝑡𝑒𝑟𝑚 𝑏𝑜𝑛𝑑 𝑦𝑖𝑒𝑙𝑑 𝑟𝑎𝑡𝑒, 

𝜋𝑒  𝑖𝑠 𝑒𝑥𝑝𝑒𝑐𝑡𝑒𝑑 𝑖𝑛𝑓𝑙𝑎𝑡𝑖𝑜𝑛, 

𝑡 𝑖𝑠 𝑐𝑜𝑟𝑝𝑜𝑟𝑎𝑡𝑒 𝑡𝑎𝑥 𝑟𝑎𝑡𝑒.  

4.5 In this model we use a two-player Rubinstein’s model rather than an n-player model. The 

rationale of using a two player model is the practical usage of “common land customs 

infrastructure” which include integrated custom stations, check-posts, priority transit road 

connectivity projects and technology which will be characterized as bilateral border 

infrastructure.  

 

Secondly, we divide the negotiators into two categories: Provider of transit and Transit users. We 

assume in this model that only India provides the transit for goods from Bhutan and Nepal as 

Bangladesh does not share borders with the too (though it can provide ports) 

 

4.6 Analysis of negotiations over lands custom infrastructure burden and priority road 

projects under the Motor Vehicles Agreement. 

Players: Provider of Transit: India, Transit Users: Nepal, Bhutan (Landlocked nations), 

Bangladesh (for intra-regional trade) 

Payoffs: 𝛿𝑡𝑢𝑖(𝑥𝑗) where xj is the share of the counterpart & 0 < 𝛿 < 1 
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Terminal Histories:   (i) (𝒙𝟏, 𝑹; 𝒙𝟐, 𝑹; 𝒙𝟑, 𝑹 … . . ; 𝒙𝒏,𝑨) till the proposal is accepted 

(ii) (𝒙𝟏, 𝑹; 𝒙𝟐, 𝑹; 𝒙𝟑, 𝑹 … … . . ) Infinite sequence  

Where “xi” is the burden sharing allocation offered by each country in every sub-game 

Given the Rubinstein model set-up a sub-game perfect equilibrium will exist in every negotiation 

such that in an infinitely repeated game the first mover will make the offer of (xi, xj) which the 

counterpart either accepts or rejects. Upon rejection the counterpart will make (yi, yj) as the 

offer. The consequent equations will bear the nature 

𝑥𝑖 =  𝛿𝑖𝑦𝑖  

𝑦𝑗 =  𝛿𝑗𝑥𝑗  

𝑥𝑖 + 𝑥𝑗 = 𝑐 

𝑦𝑖 + 𝑦𝑗 = 𝑐 

𝑤𝑒 𝑤𝑖𝑙𝑙 𝑎𝑟𝑟𝑖𝑣𝑒 𝑎𝑡 𝑡ℎ𝑒 𝑟𝑒𝑠𝑢𝑙𝑡  

𝑤ℎ𝑒𝑟𝑒 𝑋𝑖 =
1 − 𝛿𝑖

1 − 𝛿𝑖𝛿𝑗
×𝑐 & 𝑋𝑗 =

1 − 𝛿𝑗

1 − 𝛿𝑖𝛿𝑗
×𝑐  

This result is consistent with the assumption mentioned in Section 4.3.3 where the player 

attaches high preference to lesser cost burden and hence offers the cost burden of the counterpart, 

rather than her own.   

We are considering the Rubinstein bargaining results of India and other nations, as only India shares the 

border with other member states.  

Country Proxy  Nominal 

Rate of 

Return 

Real pre-tax rate 

of return  Discount 

Rate) 

Discount 

Factor 

(𝛆𝐢 = 𝟏) 

Divisions According to 

Rubinstein’s 

Bargaining Result 

India Long Term 

Bond 

Yield(10yr) 

6.523 2.348 0.977 Bangladesh  62.7 

 40.2 

Bhutan 37.6 

Nepal 40.2 

 National 

Highways 

Authority of 

India Bond 

6.75 2.672 0.973 Bangladesh 66.4 

 44.2 

Bhutan 41.6 

Nepal 44.2 

 Commercial 

10yr Term 

Deposit Rate 

(Highest) 

7.0 3.02 0.9706 Bangladesh 68.3 

 46.4 

Bhutan 43.7 

Nepal 46.4 

Bangladesh Schedule Bank 

weighted 

average 

interest rate on 

deposits 

5.33 1.4003 0.986  
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 Long Term 

Bond Yield 

6.89 3.6304 0.965  

Bhutan Minimum 

Lending Rate  

6.75 4.1 0.961  

Nepal Commercial 

Bank Deposit 

Rates 

3.63 -2.986* 1.029*  

 Commercial 

Weighted 

Average 

Lending Rates 

8.62 3.553 0.965  

 1 year bond 

rates 

3.25 -3.484* 1.036*  

Data Source: data.worldbank.org, www.tradingeconomics.com.  

Nepal Rashtra Bank; Bangladesh Bank; National Stock Exchange, India; Royal Monetary Authority, 

Bhutan 

*Real pre-tax rate of return may be negative, when expected inflation is higher than the discounted 

product of corporate tax and the nominal rate 

Note: Long-term Average Inflation is taken into account as a proxy of expected inflation. 

Inferences:- 

i. The model’s results are based on negotiations in isolation, perfect information, symmetry 

and risk-less bonds. The cost burden division under this model setup leads to division on 

the basis of the social discount rate calculation of the countries. The relative cost burden 

positions translate to leverage positions 

ii. According to the present calculation methodology (Moore et al, 2004) the policy 

framework lays basis for the impact of corporate tax rates and inflation in determining the 

social discount rate. The implications of this methodology is that the optimum division of 

the infrastructure will depend on government policy and key economic indicators – 

inflation and long term bond rates, which are variable and volatile with market 

fluctuations.  

iii. Inference:   

a.  The division (mean) between India & Bangladesh is 54.7%-45.3% sharing with a 

standard deviation of 12.45. This implies that Bangladesh will have a relatively 

higher leverage than India over the negotiation of terms in the MVA 

b. The division (mean) between India & Bhutan is 40.96%-59.04% with a standard 

deviation of 3.09.  India has moderately high leverage against Bhutan in the terms 

of negotiation. 

c. The division (mean) between India & Nepal is 43.6%-56.4% with a standard 

deviation of 3.143. Nepal has a relatively lesser leverage than India in the 

negotiation process. 

iv. Lower discount factor translates to higher cost burden. We see that Bhutan and Nepal get 

a higher share of cost burden, contrary to the expectation, in an idealized, full information 

http://www.tradingeconomics.com/
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Rubinstein negotiation. In the present calculation, 𝛆𝐢 is assumed to be constant at one, but 

is a qualitative characteristic, determined by state intervention. 

5. Ensuring compliance to cooperation  

Ensuring compliance and cooperation is the key to the implementation of any treaty commitment 

in international agreements. As we game modeled the three issues of the Motor Vehicles 

agreement: Reform, Ratification and Investment, we encountered the incentives and counter-

incentives under which the members to the treaty defected or will potentially defect from 

cooperation. Hence, we need to develop conditions for compliance and time-bound 

implementation through Punishment strategies.  

• The linkage game is first modeled into an infinitely repeated game.  

• The terminal histories are defined by: ℎ𝑡 = {𝑎11𝑎12, 𝑎21𝑎22, 𝑎31𝑎32 … . . } 

• The punishment strategies can be defined as  

                                                               𝑎𝑝         �̅� ∀ 𝑎𝑖
𝜏 = �̅�  𝑎𝑛𝑑 𝜏 < 𝑡 

           𝑎 ∀ 𝑎𝑖
𝜏 ≠ �̅� 

Where �̅� is the strategy of cooperation in the linkage games - (RL, RI) in the first linkage game and (LA, 

IC) in the second linkage game 

 

• The payoff function in an infinitely repeated game is defined as 

𝑣𝑖 = (1 − 𝛿𝑖) ∑ 𝛿𝑖
𝑡−1𝑔(𝑎𝑖

∞

𝑡=0

𝑎−𝑖) 𝑤ℎ𝑒𝑟𝑒 0 < 𝛿 < 1 𝑎𝑠 𝑝𝑟𝑒𝑣𝑖𝑜𝑢𝑠𝑙𝑦 𝑑𝑒𝑓𝑖𝑛𝑒 

• A punishment is the sub-game perfect equilibrium in the particular sub-game after t periods such 

that one player deviates from the implicitly agreed strategy. In the case of the two games the 

implicitly agreed strategy for cooperation is  

o For the Reform-Investment Game (RL, RI) 

o For the Ratification-Investment Game (LA, IC) 

• Punishment Strategy is a set of sub-game perfect equilibria which a player executes when the 

counterpart defects from cooperation. A player employs punishment strategy for k periods on a 

single defection. As the best response to defections is defection, both the player play the same 

action profile for k periods.  

• 𝑃(𝑎𝑖) ≡ {(𝑎𝑑1,
𝑖 𝑎𝑑1

𝑗
)( 𝑎𝑑2,

𝑖 𝑎𝑑2
𝑗

) … … 𝑎𝑑𝑘,
𝑖 𝑎𝑑𝑘

𝑗
)} 



14 
 

• To find the conditions for the optimal punishment strategies we need to make sure that the payoff 

from cooperation in the k periods is greater than the payoff from defection in one period and 

subsequent punishments 

A. In the case of Linkage game A 

i. For Player 1 (δ1 = δ) 

(1 − 𝛿)×3 ∑ 𝛿𝑡

𝑘

𝑡=1

≥ (1 − 𝛿)(5 + 0×𝛿 ∑ 𝛿𝑡)

𝑘−1

𝑡=1

 

ii. For Player 2 (δ2 = δ) 

(1 − 𝛿)×3 ∑ 𝛿𝑡

𝑘

𝑡=1

≥ (1 − 𝛿)(5 + 0×𝛿 ∑ 𝛿𝑡)

𝑘−1

𝑡=1

 

B. In Linkage Game L2 

 

i. For Player 1  

(1 − 𝛿)×3 ∑ 𝛿𝑡

𝑘

𝑡=1

≥ (1 − 𝛿)(4 + 1×𝛿 ∑ 𝛿𝑡)

𝑘−1

𝑡=1

 

ii. For Player 2 

(1 − 𝛿)×2 ∑ 𝛿𝑡

𝑘

𝑡=1

≥ (1 − 𝛿)(4 + 2𝛿 ∑ 𝛿𝑡)

𝑘−1

𝑡=1

 

Games & Discount 

Factors  

Value of Discount 

Factor (With Given 

Ordinal Payoffs) 

L1 

δ1 
Range: [0.625,1) 

when 𝑘 ∈ (1, ∞) 

δ2 
Range: [0.625,1) 

when 𝑘 ∈ (1, ∞) 

L2 
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δ1 
Range: [0.67,1) 

when 𝑘 ∈ (1, ∞) 

δ2 

No punishment 

strategy is feasible 

when 𝑘 ∈ (1, ∞) 

 

Inferences from Effective Punishment Strategy Calculations 

The results of the above exercise imply the following:- 

Alternative A: Pursuing Customs Reforms & Cross-Border Investment 

• If negotiations aim for mutual reforms and promoting investments rather than 

pursuing one nation’s ratification, both the nations have a level playing field with 

the efficaciousness of punishment strategy, as the effective range of discount 

factors are equal for both the players. This means risks posed by market 

fluctuations; busts and booms would have a similar effect on both the parties, 

irrespective of their size. 

• Countries with relative leverage in negotiations will be able to effect favorable 

terms inclined to their interest in these negotiations.  

• However this also means that counterparts with lesser leverage also possess 

deterrence to cause the breakdown of these negotiations.  

• Hence, this alternative will be beneficial for Bhutan & Nepal, due to the non-

binding incentive to reform in cooperation and a credible deterrence to trigger 

breakdown in case of deviations 

• This alternative will also be beneficial for India and Bangladesh, as they possess a 

higher leverage position than their counterparts and will be able to effect terms for 

reform and liberalization that are in their favour 

Alternative B: Pursuing Bhutanese Ratification & Cross Border Investment 

• The punishment strategy analysis leaves a very interesting result for a repeated 

scenario of this interconnected game. It states that no punishment strategy is 

feasible to rein in any deviation from India, and that the payoff calculations 

imply that India will deviate with the probability of one. This leaves Bhutan with 

the alternative of acceding without its demands being left unsatisfied.  

• This is a rather strong result, which predicts a stalemate, if Bhutan continues to 

hold on to its demand for internalizing environmental damage. The terms of the 

MVA agreement would either stand in favour of India, or the agreement would 

have to exclude Bhutan from the equation.  
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• Further, a greater leverage position also puts India in an ascendant position, if 

renegotiations take place. This leaves little room for Bhutan to pursue any 

reparation for environmental damage.  

• Hence this policy alternative is strongly favorable to India, but will lead to a 

worse-off Bhutan, if Bhutan agrees to reconsider its position. The outcome will 

not be Pareto Efficient, and therefore the alternative is not the best one to create 

transit infrastructure in the region 

 Conclusion 

At the preset, the BBIN Motor Vehicles Agreement 2015, seemed a promising agreement for 

transit trade in South Asia and the development of crucial infrastructure. However, after failing 

to obtain ratification from Bhutan, it may need to change course. Under the present situation, 

after Bhutan’s alarm for the consequences on environment, nations need to consider terms to 

internalize externalities, which are the main reason behind the failure of consensus building. On 

the other hand reforming the present customs regime, which pose a major hurdle to transit trade, 

will strategically more prudent, but would lack definitive terms. This entails that facilitation of 

transit trade in Eastern South Asia could have a gradual step-by-step reform approach and 

resolving issues in the MVA would require nations with an upper edge in negotiation cede 

leverage and consider internalization of environmental externalities.  
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