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A B S T R A C T   

Rapid urbanization in Pakistan requires new public infrastructures, which necessitates land acquisitions. How
ever, Land Acquisition Act, 1894 (LAA, 1894) is primitive, recessive, complex, and prone to land conflicts, 
requiring systematic research exploring the logic of the legal conduct. This paper converts LAA, 1894 into an 
extensive-form game to explain the logic of land acquisition conflicts in Pakistan, as incumbents interact stra
tegically. The Nash equilibrium (NE) of the extensive-form game suggests Land Acquisition Collector has an 
absolute advantage over settlers, reasoned by flawed compensation assessment. Thus, a bad win-win situation 
induces illegitimate behavior, extending the paper to Artificial Price Hike and Corruption-based game models. 
The mixed-strategy NE of both models suggests that illegitimate behaviors remain unchecked because of the high 
litigation costs, lack of transparency, the informality of land, and insufficient cadastral information. Finally, the 
models are calibrated with current land acquisition conflicts and legal precedents in the study area. This paper 
provides generalized interactive game models applicable to study the logic of land conflicts amid legal and policy 
implementation and suggests policies to improve the land administration and legal system to manage conflicts.   

1. Introduction 

Urban growth, unprecedented in Asia and Africa, is significant for 
demographic changes caused by the ever-growing population. It is 
projected that 5.6 billion people will be urbanized by 2050 (Mont
gomery, 2008), increasing demand for public infrastructure projects 
driven by socio-economic growth. Such development projects require 
land acquisitions (LA) from indigenous settlers, resulting in involuntary 
resettlement and economic displacement. The process causes 
urban-urban and rural-urban resettlement, rural-urban migration, 
homelessness, unemployment, food insecurity, and psychological losses 
(Chen et al., 2019; Patil et al., 2020; Qian, 2015). In the last two decades, 
displacement and resettlement of around 200–300 million people have 
been caused worldwide (Kaida and Miah, 2015). However, in devel
oping countries, lack of institutionalism coupled with political insta
bility, non-professional behavior, and contradictory constitutional 
provisions root socio-economic, political, and ethical problems and 
reasoning conflicts (Perera, 2014). 

Pakistan, one of the most populated countries globally, has a high 

urbanization rate (UNDP, 2019); inherited the centuries-old colonial 
land administrative system and laws (Raza et al., 2005). Article 23 of the 
constitution of Pakistan provides citizens with the right to acquire, hold, 
and dispose of the property. However, Articles 24(2) and 24(3) empower 
the state to acquire the property for a public purpose for fair compen
sation, called Eminent Domain (ED) (GoP, 1973). Land Acquisition Act 
1894 (LAA, 1894) and Capital Development Authority Ordinance 1960 
promulgate essential provisions of the conduct, modified and amended 
over time, rationalize “necessity,” thus dispossession for fair compen
sation (Jana et al., 2020; Levien, 2011). Though LAA, 1894 stipulates 
monetary compensation only, it neither entails the participation of the 
affected nor rehabilitation, resettlement, and restoration (Ramesh and 
Khan, 2015; Water and Board, 2019). Such phenomena cause and 
augment conflicts between Land Acquisition Collector (LAC) and Set
tlers (S), ensued by the gap between compensation expected and 
compensation offered (Asif, 1999; Banerjee and Iyer, 2005; Patil et al., 
2020). As land provides psychological, physical, and financial security 
(Rao, 2019), foreseeable post-displacement uncertainties in developing 
countries spike controversy and disceptation. 

* Corresponding authors. 
E-mail addresses: ahsanshafi145@gmail.com (A. Shafi), zhqwang@cug.edu.cn (Z. Wang).  

Contents lists available at ScienceDirect 

Land Use Policy 

journal homepage: www.elsevier.com/locate/landusepol 

https://doi.org/10.1016/j.landusepol.2023.106802 
Received 5 April 2021; Received in revised form 12 September 2022; Accepted 27 June 2023   

mailto:ahsanshafi145@gmail.com
mailto:zhqwang@cug.edu.cn
www.sciencedirect.com/science/journal/02648377
https://www.elsevier.com/locate/landusepol
https://doi.org/10.1016/j.landusepol.2023.106802
https://doi.org/10.1016/j.landusepol.2023.106802
https://doi.org/10.1016/j.landusepol.2023.106802


Land Use Policy 132 (2023) 106802

2

The institutional flaws infringe on settlers’ property rights, aggra
vating land administrative problems in Pakistan (Z. Ali et al., 2013). 
There are numerous minors and megaprojects, with agreed-upon and 
decided compensations are matters of great controversy, for example, 
Mangla Dam, Diamir Bhasha Dam, Neelum Jhelum Hydro-Electric 
Project, Ghazi Barotha Hydro project, Tarbela Dam, Rawalpindi Ring 
Road, Ravi Riverfront Urban Development Program, Karachi Circular 
Railway, and Orange Line Train, etc. (Batool and Abbas, 2017; Hasnain, 
2020; Sabir et al., 2017). One significant reason is the informality of 
land, empowering officials with a monopoly over the determination of 
compensation. Moreover, the compensation assessment procedure is 
maligned with ineptness, corruption, and land grabbing tactics, aiming 
at personal profiteering in public-private partnership projects through 
rent-seeking (Abdullah et al., 2020; Hull, 2008). Thus, the inevitability 
of ED pretermits the profitability and compels settlers to accept award 
compensation, commonly known as DC-Rate of the land. The complexity 
exacerbates when most settlers refuse and hold the land for better 
payoffs (O’Flaherty, 1994). So, an unstable and volatile compensation 
structure with a non-existent rehabilitation program becomes the pri
mary cause of conflicts (Sarkar, 2007). The persistence of conflicts ex
tends to the mediation process by a civil court, which prolongs for 
decades. The procedure compels the incumbents, institutions, and set
tlers, to exploit the loopholes of the system to render abnormal profits 
(Hull, 2008). 

This paper aims to explain the logical grounds of LA conflicts during 
the legal conduct and policy of Pakistan through a qualitative study. 
After a concise review of the definition and causes of land conflicts, the 
paper extends to the reasons and consequences of LA conflicts in 
Pakistan. As the nature of conflict demands strategic interaction, the 
study will analyze the strategic behavior opted by the stakeholders 
during the process as shown in Fig. 1. In this context, the paper extracts 
the game-relevant variables to create an interactive game-theoretical 
model of the LAA, 1894, which elaborates on unfair compensation as 
the point of conflict. The paper extensively discusses and deliberates 
interactive actions, and logically reasons, and explores the tactics to 
exploit and manipulate the system following the game models presented 
by Hui and Bao (2013). The dynamic game-theoretic models would help 
understand the responses and the stimuli, i.e., loopholes and glitches of 

the legal system. It may suggest some policy directions to improve the 
administrative and legal mechanisms for LA. 

2. Literature review 

2.1. Land conflicts; definition and reasons 

The definition of the land conflict originates from the Brazilian 
human rights group Comissão Pastoral da Terra (Pastoral Land Com
mission, CPT). Conflicts can be a verbal altercation to the extreme of 
assassination (Araujo et al., 2009; Hui and Bao, 2013). Land conflicts 
initiate when two or more parties have different interests over property 
rights; ownership, revenue, dispossession, transfer, or compensation for 
the land (Dadashpoor and Ahani, 2019; Kalabamu, 2019; Wehrmann, 
2008). These issues are the most controversial in developing countries, 
with primitive land tenure becoming the primary source (Platteau, 
1996), causing land conflicts by threatening land expropriation (Alston 
et al., 2000). However, in agrarian economies, land conflicts are pri
marily based upon unequal agrarian rights, the violation of tenure 
rights, and displacement (Foweraker, 2002; Locher et al., 2012; Upreti, 
2004). The gap between the legal framework and institutional ineptness 
creates immense functional deficits. The slightest understanding of 
property rights, coupled with complex legal and litigation systems, re
sults in severe consequences amid the conflict. Since there is no gener
alized mechanism to monitor the land markets (Wehrmann, 2008), 
many profit-seeking actors opt for land grabbing, dispossession, or 
excluding the disadvantaged party from exercising its land rights (Hui 
and Bao, 2013; Patil et al., 2020). Here, the most crucial actor is gov
ernment, utilizing the prerogative of ED for public use, prevalent in 
countries with private land ownership (Chan, 2003; Menezes and 
Pitchford, 2004). 

2.2. Land acquisition conflicts in Pakistan; reasons and consequences 

The LAA, 1894, had the sole purpose of setting up cantonments. The 
land compensation assessment criteria were agricultural-use based, 
changed to market value in 1969 (“KES vs Khalida Latif,”, 1997). 
Because the demand for compensation differs on stakeholder’s attitudes, 

Fig. 1. Systematic workflow of the study.  
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expectations, and behavior (Awasthi, 2014; Li et al., 2015), the inclusion 
of all stakeholders is of paramount significance (Patil et al., 2020). In 
this context, Sabir et al. (2017) elaborate on the issues of low compen
sations, funding disputes, delay in compensation, inequitable commit
tees of stakeholders, the maligned process of land measurement, 
categorization, and compensation with no accurate information, and 
public participation during Diamir-Bhasha Dam LA process. The World 
Bank declared such compensation projects as partly successful, sug
gesting a strong need to reform and establish an appropriate policy 
framework because 12000 cases of unpaid compensation for Tarbela 
Dam and Ghazi Barotha dam are still pending (Mankone and 
Mohamed-Katerere, 2006). Currently, certain hydro development pro
jects remain halted; the primary reason is LA conflicts (Batool and 
Abbas, 2017). Which exhibits the complicated behavior within the 
system creating outstanding opportunities for malpractices and cor
ruption (Abdullah et al., 2020). The compensation awarded for most 
projects has been inadequate and insufficient, causing social instability 
and poverty (“Noman Ahmed and 14 others vs. CDA, etc.,”, 2021), thus 
conflicts leading to mediation. 

The expropriation of land is ED, settlers can only ask for fair 
compensation, and if there is a dispute between LAC and settlers, it is 
referred to civil courts. The dispute resolution mechanism by the courts 
in Pakistan stratifies compensation assessment into five principles; 
market value, one-year average sale, differentials in prices, other lands 
in the locality, and potential value (Desai, 2011; “HDA vs Abdul Majeed, 
”, 2002; “Khalil Muhammad vs WAPDA,”, 2015; “Muhammad Saeed vs 
LAC,”, 2002; Tariq Saeed vs LAC (EHV), 2002; “WAPDA vs Haji 
Muhammad Riaz-Ul-Hassan,”, 2014). The court’s behavior is pro-settler; 
it forms a commission of experts to assess the land by proscribed prin
ciples. The commission reports documentary evidence to support the 
court during dispute resolution. However, the report can be discarded if 
deficient in the abovementioned principles (“Khalil Muhammad vs 
WAPDA,”, 2015). 

The specificity of public infrastructure development demands LA. 
However, for public projects, LAC also acquires land for private 

developers. As LAC renders monopoly, individual interests are achieved 
through rent-seeking and Public-Private Partnerships. However, set
tlers’ interests are only linked with increased compensations if no mala- 
fide intention is found. 

2.2.1. Artificial price hike for compensation 
The principles set by the court precedent for fair compensation 

determination are pro-settler. Here, the informality of land creates 
complexities for the officials to access the cadastral information and 
owner’s rights. Z. Ali et al. (2012) argue that the contemporary cadastral 
data and information system of Pakistan is inefficient and inaccurate., 
Thus, creating opportunities for free-riders to enter the LA process, 
carrying information about the entire project, and aiming to maximize 
profits through artificial price hikes (Jana et al., 2020) While compelling 
settlers to forge documents and create an artificial price-hiked bubble in 
the land market to maximize the profitability during LA process. 

2.2.2. Corruption and malpractices 
Pakistan lags in reforming land-use policies compared to neigh

boring countries of China and India, which have paid significant 
attention to improve efficiency through rationalizing land allocation 
and enhancing the land management systems (Ding, 2003; Jana et al., 
2020). Z. Ali and Nasir (2010) explored that the complexity of the land 
administrative system of Pakistan stipulates room for corruption and 
malpractices. However, the officials’ monopolistic powers for the deci
sion of monetary compensation usually cause a collaboration between 
the officials and settlers for profit maximization (Hull, 2008). 

2.3. Theoretical framework of the study 

Based on the literature provided, Fig. 2 presents the theoretical 
framework of the study. The study will explore the logic of the inter
action between the LAC and Settlers and reason the absolute advantage 
of the LAC provisioned by ED. It will keep the Award Compensation as 
the point of conflict, where LAA, 1894, and principles set by the court of 

Fig. 2. Theoretical framework of the study.  
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law will serve as the rules of interaction. The study will pinpoint the 
inconsistencies of the pertaining laws and systems to the indulgence of 
profit-seeking exploitative behavior. This study will utilize the dynamic 
game-theoretic model for conflict introduced by Hui and Bao (2013), 
which will be discussed in the next section. 

3. Research method 

3.1. The development of game theory literature for the analysis of the land 
acquisition conflicts 

Game Theory (GT) derives logic from its assumptions, where self- 
interested incumbents interact in simulation-based models. The deci
sion-maker’s actions are interdependent with the perfect knowledge of 
payoffs and decisions. Madani (2010) describes GT as tool of analysis 
where quantitative data is not available; actions and payoffs are quali
fied in an ordinal arrangement to assess and calculate the gravity of the 
strategic interaction. The ordinal arrangement usually analyzes the 
behavioral aspect of the player; the preferences given to different out
comes (Hui and Bao, 2013). The validation of GT requires calibration of 
the results with realistic situations and scenarios in a social system. 
Thus, the application of GT extends to various academic disciplines 
ranging from pure sciences to applied sciences and humanities (Burns 
et al., 2001). 

3.2. Game theory and land acquisition conflicts 

LA, a one-way social interaction between institutions and individuals 
or groups of individuals, targets profit maximization. Mostly, this 
interaction concludes in conflicts, asserting the incumbents to optimal 
strategies for the optimum outcome. Because of the complicated nature 
of the decision-making process for land (Alexander, 1964; E. Alexander, 
2014; Byrne, 2003; De Roo, 2004), various researchers utilized GT to 
elaborate the impact of rational choices of one player on decisions of 
another (Camerer, 2011; Hui and Bao, 2013; Jana et al., 2020; Samsura 
et al., 2010; Smith, 1982). There are other approaches and methods to 
sort strategic conflicts, for example drama theory and the graph model 
for conflict resolution (Hipel et al., 2020), metagame analysis (Howard, 
1971), hyper game analysis (Wang et al., 1988), theory of moves and 
conflict analysis (Jeong, 2008; Kilgour, 1995) explains that all above
mentioned approaches have game-theoretic roots primarily focusing on 
perfect cooperation over a single composite objective. However, 
decision-making process during land conflicts are multi-criteria and 
interdependent (Hui and Bao, 2013). 

GT has not been appropriately incorporated in Pakistan to assess and 
mitigate land conflicts. Hui and Bao (2013) established innovative 
extensive and dynamic GT models to elaborate the logic of land acqui
sition conflicts in China. However, the complexity of the procedure of 
land transactions and the multitude of payoffs of different stakeholders 
create difficulties in conceptualizing the structure of the game (Samsura 
et al., 2010). Recently the methodology has been applied to land use 
policy to optimize the cost and regularize land use in China (Liu et al., 
2015; Tan et al., 2015; Wu et al., 2005). Jana et al. (2020) developed a 
multi-stakeholder utility model to create an understanding of the 
informal markets of the Global South, where multi-staged Nash equi
librium signifies the utilities of stakeholders in the process of LA in India. 

3.3. The game model for land acquisition conflicts 

GT has four essential components or variables, rules of the game, 
players/stakeholders, strategies/set of actions, and payoffs of the game. 
In this study, the data relating to these components are extracted from 
LAA, 1894, court precedents, real-life examples, and available literature. 

3.3.1. Rules of the interactive game of land acquisition 
The assumptions and rules of the GT are converted forms of the 

abstraction of rules of the real world. The interactive model of GT de
rives its logic from LAA, 1894, and the principle set by the court of law 
and assumes that the players are self-interested entities. The LA process 
is analyzed under two scenarios, a) LA for pure-public projects, b) LA for 
public-private partnerships, or LA for companies. First, however, the 
behavioral preferences, variables, i.e., players, strategies, and payoffs, 
are adopted and calibrated with the court precedents, recent LA conflicts 
in Pakistan, and literature available. 

3.3.2. Players 
The extensive game illustrates the strategic interaction between 

Acquisition Collector (LAC) and Settler (S), thus defining the two-player 
interactive game model. The term Settler (S) is utilized because of the 
informality of the land administration system and the ambiguity of the 
land titles (Abdullah et al., 2020). It is assumed that players are 
well-aware of the LA process, strategies, payoffs, and game outcomes 
and thus will try to maximize the payoffs under the given system. 

3.3.3. Strategic choices 
The strategic choices are the set of actions of one player in response 

to the plan of actions within the system. During the LA process, the 
pertaining law, LAA1894 provisions the set of actions for both the 
players. As S can object to LA procedure, the government can opt for 
better compensation criteria; thus, the choices for the government will 
be, Acquire, Award, and Forced eviction. 

3.3.4. Payoffs and outcomes 
In this study, payoffs are assumed to be the sum of ordinal qualitative 

measures of the variables involved in the LA process. The payoff vari
ables are assumed separately during each sub-game and game depend
ing upon the rules and regulations and precedents available from real 
life as mentioned in the literature review. However, the outcome is the 
overall tangible social situation produced by the LA process and induced 
by the behavior of the player. 

3.3.5. Nash equilibrium as solution concept of the game 
GT has certain solution concepts, but Nash equilibrium (NE) is the 

intended solution concept of this study. NE provides with win-win sit
uations for the players under prescribed conditions, rules and circum
stances; the best response of players towards eachother. It must be noted 
that all the players cannot be better off until NE is achieved, and every 
strategic interaction has at least one NE (Samsura et al., 2010). For 
extensive form game, subgame Perfect equilibrium (SPE) is another 
solution concept, defined as NE at a specific stage of a game in the tree 
but not a solution. In essence SPE is NE, not vice versa. Since the game 
concepts have been explained, it is essential to discuss analytical 
framework to access and resolve land acquisition conflicts. 

Fig. 3 explains the analytical framework of the study, where the re
sults obtained from GT will be calibrated with real-life examples and will 
be discussed extensively from the perspective of policy implications for 
sustainable social development. However, Table 1, provides detail of the 
data to be utilized in the analytical part of the study. 

3.4. The extensive game of LAA,1894, and strategic interaction 

The enacted process is sequential. So, assumptions must be made; 
settlers’ land L, to be expropriated for standard compensation C. The 
compensation Award Ca; where Ca>C The rights of land development D 
and revenues P are to be acquired. If settlers object, the objection cost is 
As; thus, LAC land reassessment cost is Ag, and the cost of forced eviction 
for LAC is Af. If settlers object, LAC negotiates and offers increased 
compensation Cn; n is the subgame level. 

The process starts with acquisition notification to settlers for L, and 
LAC offers an assessment-based C. As per law, settlers accept or Object. 
Thus, the acceptance leads to an agreement, no conflict with payoffs 
(D+P-C) and (C-L) for LAC and settlers, respectively. In case of 
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persistence, LAC has two strategies: reassess the land and decree an 
Award or negotiate with settlers. During negotiations, both parties can 
settle the issue through increased compensation. So, the payoffs for LAC 
and settlers are (D+P-C-C1) and (C+C1-L-As), respectively. Ca is 
conclusive on behalf of LAC; if settlers accept, the respective payoffs are 
(D+P-Ca-Ag) and (Ca-L-As). Alternatively, continuous objections will 
oblige LAC to refer the dispute to Civil Court. Thus, payoffs for second- 
level negotiation are (D+P-C-C2-Ag) and (C+C2-L-2As). The reference is 
considered the final step as the dealings between the incumbents are 
concluded. At this level, settlers can be evicted by force by practicing 
ED. If settlers evict, payoffs are (D+P-C-Ag-Af) and (C-L-2As) for LAC and 
settlers. Since settlers can refer to the Civil Court, this mediation leaves 
the final payoffs at (D+P-C-C3-Ag-Af) and (C+C3-L-3As) for LAC and 
settlers, respectively. The resistance to forced eviction is natural, and 
persistence impacts LAC performance negatively (Desai, 2011). So, 
mediation is mandatory as required by the law. 

3.4.1. The logic of the interaction for the public purpose 
The game utilizes the backward induction process to find Nash 

equilibrium (NE). Here, the last subgame is the first step to reasoning. 
The strategies of the game depend upon the comparison between As, Ag, 
and Cn at certain levels of the game. The public purpose demands LAC to 
use hard and soft methods to acquire the land, i.e., ED. 

The last subgame is encircled in Fig. 4. To find NE, settlers’ payoffs 
(Ca-L-2As) and (C+C3-L-3As) are compared. Here the primary compar
ison is between C3 and As. Since the LA process is for a public purpose 

and the constitution deems it superior among the individual right, As is 
higher in terms of time and resources. The mediation process is to 
augment agreement with a nominal increase in compensation. As, As>Cn 
forces settlers to accept the last subgame because the objection cost 
increases over time, so the payoffs would be (D+P-C-Ag-Af) and (Ca-L- 
2As) for LAC and settlers, respectively. 

Moving upward, LAC compares its payoffs at the upper stage (D+P- 
C-Ag-Af) with (D+P-C-C2-Ag) for the public purpose Af<C2, though it 
impacts negatively LAC adopts forced eviction. Here payoffs for LAC and 
settlers would be (D+P-C-Ag-Af) and (C-L-2As), respectively. Settlers, 
with perfect information, try to minimize As; thus, moving upward, they 
are prone to accept Award, with payoff (Ca-L-As)>(Ca-L-2As). LAC also 
moves upward and concludes the dealings with Award as an amicable 
strategy instead of forced eviction. Thus, the respective payoffs are 
(D+P-Ca-Ag) and (Ca-L-As) for LAC and settlers, which also represent the 
Subgame Perfect Equilibrium (SPE), solved by the backward induction 
method. 

3.4.2. The logic of the interaction for profit-based projects 
The backward induction is the criteria for finding NE; the last sub

game defines the compensation at C3 for settlers, where C3>As. Settlers 
are prone to object and resist the forced eviction in this subgame. Thus, 
the payoffs for both LAC and settlers would be (D+P-C-C3-Ag-Af) and 
(C+C3-L-3As), respectively. Moving upward, LAC bargains and negoti
ates with settlers but faces resistance amid lower payoffs in the absence 
of a mediating party. However, reference to the civil court serves as a 
waste of time and resources; for example, Orange Line Metro Project, 
Lahore, Punjab, remained halted for 22 months (Hasnain, 2020). Thus, 
the payoffs for the upper-level game with the strategy of negotiation 
would be (D+P-C-C2-Ag) and (C+C2-L-2As). Here, the general percep
tion builds up that LAC would negotiate instead of forced eviction, and 
as Ca is a flawed compensation assessment system, settlers persist and 
object. Thereby, it forces LAC to get a payoff (D+P-C-C1), while settlers 
get (C+C1-L-As). As backward induction suggests that settlers object to 
each move of LAC, the parties achieve the SPE through negotiation, 
where LAC and settlers would have the payoffs of (D+P-C-C1) and 
(D+P-C-C1), respectively. 

3.4.3. The logic and strategy of artificial price hikes 
One outcome of LA conflicts characterizes the profit-maximizing of 

settlers during the process. The LAA 1894 allows civil court mediation 
when referred by LAC. The civil court asks for the market rate for the 
land, which is an average of the sales and purchases during one calendar 
year (Desai, 2011; "KES vs Khalida Latif, ", 1997). Settlers being 
well-informed of LA, utilize the informality of land and lack of cadastral 

Fig. 3. Analytical framework of the study.  

Table 1 
The derivation of variables and factors affecting the decision-making process.  

Variables Acquired from LAA,1894 and Principles set 
by the Court of Law 

Factors affecting the 
decisions of the players, 
derived from Hui and Bao 
(2013) and modified by 
LAA,1894 

Players Strategic 
Options 

Payoffs Land (L) 
Compensation (C) 
Award Compensation (Ca) 
Cost of Objection (As) 
Cost of Using Force (Af) 
Land Assessment Cost (Ag) 
Land Development (D) 
Land Revenue (P) 

LAC  1. Acquire/Not 
Acquire  

2. Award/ 
Negotiate  

3. Forced 
Eviction/ 
Negotiate 

Acquires Land 
employing Eminent 
Domain 

Settler  1. Accept  
2. Object 

Receives Monetary 
Compensation in any 
Scenario  

A. Shafi et al.                                                                                                                                                                                                                                    



Land Use Policy 132 (2023) 106802

6

information to provoke the tactics such as documents falsification and 
land grabbing (Jana et al., 2020) and create a higher bar for the average 
value of the land per unit (Hull, 2008). This deviant behavior can be 
qualitatively measured and assessed with GT. 

The game assumes, let the piece of land L is acquired for compen
sation C. Pi is the artificially increased bar of the average market value of 
L, and I is the cost of investigation for the price of land. The game as
sumes that both the players, officials, and settlers, have perfect infor
mation about each other’s payoffs and strategies. The set of actions for 
settlers are; 1) land grabbing, dispossession, and falsification of docu
ments by settlers, denoted by Falsify 2) alternatively, present the orig
inal documents, denoted by Original. 

According to the game presented in Table 2, the best strategy for 
settlers is to falsify the documents and artificially increase the average 
market price bar. However, the local government can investigate the 
documents and penalize settlers, forcing settlers to withdraw the false 
claim and accept C for L. Because I<Pi, there is no pure-strategy NE, 
implying the game does not have a unique solution but mixed-strategy 
NE. 

The probability of investigation is assumed as α, and (1- α) of no 
investigation, while settlers falsify the documents with probability β, 
and (1- β) of presenting original documents. 

The probability of investigation is assumed as α, and (1- α) of no 
investigation, while settlers falsify the documents with probability β, 
and (1- β) of presenting original documents. 

The game rules define equal chances of gaining payoffs, corre
sponding to one strategy. So, officials allow settlers to gain equally from 

both strategies, thus forming an equation. 

α( − Pi)+ (1 − α)(Pi − L) = α(C − L)+ (1 − α)(C − L) (1) 

Solving for α; 

α =
Pi − C
2Pi + L

(2) 

The best strategy for the officials is to choose a random strategy with 
probability α = Pi-C/2 Pi+L. It also implicates, that if α > Pi-C/2 Pi+L 
and officials investigate, then the optimal strategy for settlers is to falsify 
the documents. If the investigation is carried out with α < Pi-C/2 Pi+L, 
the optimal response is to present original documents. 

In the case of settlers, choosing the strategy formulates the following 
equation; 

β(Pi − I)+ (1 − β)( − I) = β( − Pi)+ 0 (3) 

The solution for β is; 

β =
I

2Pi
(4) 

It implies settlers choose a random strategy with probability β = I/ 
2 Pi. The equation also signifies that when settlers choose to falsify the 
documents with probability β, where β > I/2 Pi, officials’ optimal 
strategy is to investigate. Alternatively, settlers falsify the documents 
with probability β. If β < I/ I/2 Pi, the optimal strategy for the officials is 
not to perform investigations. 

Fig. 5 represents the reaction function of the officials and settlers, 
where point N is the optimal reaction point for both players. It is derived 
from (2) and (4) with the intersection of both probabilities N is the 
mixed-strategy NE of this game. 

3.4.4. The logic and strategy for corruption in the compensation process 
The LA process mainly focuses on monetary compensation to settlers; 

however, rehabilitation and resettlement are novel. Moreover, the pro
cess promulgates officials with monopolistic powers over land 

Fig. 4. Land acquisition process between LAC and settlers (S) with respective payoffs at each game level.  

Table 2 
Payoff matrix of the officials and settlers.  

Officials Strategy Settlers’ Strategy 

Falsify Original 

Investigate -I+Pi, -Pi -I, C-L 
Not Investigate - Pi, Pi -Ls 0, C-L  
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evaluation and compensation assessment. Such discretionary powers 
malign the procedure (Hull, 2008). 

The corruption-based game model assumes; that the officials set an 
abnormally high compensation rate, colluding with settlers for a fair 
share. The basic assumptions are; let L parcel of land be acquired for 
award compensation C, here abnormal compensation is Ca, the profits, 
Pr, earned through malpractices with the cost of reporting corruption to 
higher authorities for settlers As. Corruption can be penalized with 
criminal charges -mPr(m≥1) as the cost of criminal proceedings against 
the officials. Here, the game assumes that settlers and officials have 
perfect information about each other’s payoffs. 

According to the game presented in Table 3, if (Ca-L)> (C-L), then 
Ca>C, settlers would accept the deal. This situation becomes optimal for 
both the player and NE is attained, with payoffs Pr and (Ca-L) for the 
officials and settlers, respectively. 

Nevertheless, if (Ca-L)≤ (C-L), there is no pure-strategy NE, as the 
players become indifferent. Therefore, the game has no unique solution, 
so the mixed-strategy NE is sorted. 

Assume that the officials execute corruption with the probability of µ; 
thus 1- µ is the probability of no corruption, and settlers accept the offer 
with probability ρ and the probability of objection 1- ρ. Since settlers are 
indifferent, the game assumes that settlers gain equally from each 
payoff, formulating Eq. (5). 

µ(C − L − As)+ (1 − µ)(C − L − As) = µ(Ca − L)+ (1 − µ)(C − L) (5) 

Results µ as, 

μ =
AS

C − Ca
(6) 

Eq. (6) implies that officials randomize strategy with probability 
µ = As/C-Ca. When the officials opt for corruption with probability 
µ>As/C-Ca, the objection would be the optimal strategy; if µ < As/C-Ca, 
settlers’ best response would be to accept the LA procedure. 

This logic is also applicable for settlers to choose a randomized 
strategy; according to assumptions following equation is formulated. 

ρ( − mPr)+ (1 − ρ)Pr = 0 (7) 

Keeping ρ as the subject, 

ρ =
Pr

mPr + Pr
(8) 

Eq. (8) implies settlers randomize strategy with probability ρ = Pr/ 
mPr+Pr. When settlers object with probability ρ > Pr/mPr+Pr, corrup
tion and acceptance of bribery would be the optimal strategy for offi
cials; if ρ < Pr/mPr+Pr, then the official best response is to restrain 
corruption. 

To conclude, from (6) and (8) mixed-strategy NE for players, the 
officials would opt for corruption with probability µ=As/C-Ca, and set
tlers object with probability ρ = Pr/mPr+Pr. Fig. 6 represents the reac
tion function of officials and settlers, where point E is the optimal 
reaction point for both parties. It is derived from (6) and (8) the inter
section of both probabilities; E is the mixed-strategy NE of this game. 

4. Results and discussion 

4.1. The game for a public purpose 

The NE of the extensive game finds that settlers are compelled to 
accept the awarded compensation since forced eviction is rationalized 
for a pure-public purpose. It is the only win-win situation created per 
LAA, 1894. Therefore, LO, well-informed, must agree upon the awarded 
compensation under Section 12 of LAA, 1894. However, as the 
compensation Award is insufficient, LO is at an absolute disadvantage 
despite a win-win situation, and NE results in protests and conflicts. The 
findings can be calibrated with the conflicts of Diamir Bhasha Dam, 
which were initiated with unfair compensation and turned into violent 
protests as stakeholders were not involved in the decision-making pro
cess (Magsi et al., 2021). 

4.2. The game of profit-based projects 

The NE of the extensive game for profit-based ventures suggests that 
LAC negotiates instead of forced eviction. However, S is prone to object 
instead of accepting the compensation award because individual interest 
is invoked when LAC seeks abnormal profits through LA. The local 
government or authority can rent, lease, sell, exchange, etc., to maxi
mize its revenues (Desai, 2011; Hui and Bao, 2013). Thus, objection 

Fig. 5. : Reaction function of the officials and settlers.  

Table 3 
Payoff matrix of the officials and settlers for corruption.  

Officials Strategy Settlers’ Strategy 

Report/Object Accept 

Corruption -mPr, C-L-As Pr, Ca-L 
No Corruption 0, C-L-As 0, C-L  Fig. 6. Reaction function of the officials and settlers for corruption.  
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remains optimal for S till the win-win situation is achieved. However, 
the flawed compensation criteria, DC-rate of land, keep LAC at a relative 
advantage over S. Though Asian Development Bank has guided the 
South-Asian countries to adopt SPS 2009 Land Acquisition and Reset
tlement Plans, the conceptual gap with the LAA 1894 causes loopholes in 
the compensation assessment system (Rosien, 2010), reasons the Su
preme Court of Pakistan to intervene to resolve most of the conflicts 
(Ahmed et al., 2021). 

The Ravi Rural Development Authority was established recently and 
will acquire 40000 ha of land for the Ravi Riverfront Urban Develop
ment Projects (GoP, 2020). However, the proposed compensation is 
approximately PKR 10 million/acre (USD 47,620 Approximately); 
contrarily market price is approximately PKR 80 million/acre (USD 380, 
952 Approximately) (Hasnain, 2020). Thus, the gap between compen
sation expected and compensation offered cause and augment conflicts 
between Land Acquisition Collector (LAC) and S (Asif, 1999; Banerjee 
and Iyer, 2005; Patil et al., 2020). Similarly, the LA for new sectors in 
Islamabad, F-14, F-15, G-14, and G-15, has been controversial (Dawn, 
2021a; Dawn, 2021b). As S has perfect information about the purpose of 
LA, deterrence, and persistence to acquisition are the natural responses, 
as the violence abrupted during the acquisition of Bahria Town Karachi 
(Abbas, 2021; F. Z. N. S. Ali, 2019) since the incumbents know various 
land assessment criteria principles sanctioned by the court of law. Thus, 
with a conflict-based scenario, moral and financial corruption rise. 

4.3. Th game of artificial price hike game 

The NE of the artificial price hikes game finds that the investigation 
probability is directly proportional to the difference between artificial 
price hikes and standard compensation; a greater difference creates 
more chances for a government investigation. However, the probability 
of document falsification is directly proportional to the investigation 
cost. Therefore, increased investigation costs motivate settlers to engage 
in forgery and fraudulent behavior; for example, in the Rawalpindi Ring 
Road scam, the real estate market forged a bubble to earn abnormal 
profits (Abbasi, 2021; Sharif, 2021). Contrarily, better compensation 
negatively impacts the falsification of the documents; a higher average 
price of the land lessens falsification chances. Therefore, it also implies 
that a low and insufficient compensation scheme compels S towards 

fraudulent behavior. Fig. 7 represents the factors causing a specific 
fraudulent behavior and sums up the result. 

4.4. The game of corruption 

The NE of the corruption-based model finds that if the officials opt 
for corruption while offering a lower dividend to S, objection becomes 
directly proportional to the bribery and inversely proportional to the 
penalization cost. It implies that S is more concerned about profits than 
the system, evident from the price hike model. It also indicates the lack 
of transparency in the system, where officials and S show a tendency 
towards corruption, as evident from the Rawalpindi Ring Road scam and 
sector G-14, Islamabad investigation, where anti-grafting authorities 
have penalized officials for abnormal compensation and alleged 
colluding with real estate developers to share profits (Ali, 2019; Dawn, 
2021a; Yasin, 2021). Contrarily, the probability of opting for corruption 
is directly proportional to the objection cost, implying the higher 
objection/report cost would encourage the officials to malign the pro
cess. Practically, the cost of objection is very high in terms of time and 
resources, i.e., prolonged litigation procedure; it took 38 years to receive 
awarded compensation ("Mst. Asiya Ashraf Chaudhary vs GoP etc, ", 
2019). Since there is no rehabilitation and resettlement concept and 
transparency in Pakistan, the objection cost remains high, and officials 
exploit the situation. It further elaborates on the absence of a proper 
anti-corruption mechanism for land administration and management 
systems in Pakistan., which further consolidates the monopolistic au
thority of officials over the land market. Fig. 8 represents the factors 
causing corrupt behavior by the officials. 

4.5. Discussion 

The extended game of LAA, 1894, exhibits the interactive strategic 
model of the incumbents where Nash equilibrium (NE) explains the best 
strategy of each player. However, LAA, 1894 undermines the in
cumbents/players’ strategic options. Since the incumbents are well- 
informed about the game of LA, the point of conflict remains the mon
etary compensation. We keep LAA,1894 as a pivotal point and find out 
the role of NE during the conflict-based situation. The NE consequently 
pinpoints the rules of the game, i.e., Eminent Domain. The landowner or 

Fig. 7. Factors causing the fraudulent behavior/land grab by the Settler (S).  
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possession holder or Settler considers the factor that ED is the govern
ment’s prerogative, which rationalizes the use of force for the greater 
good; the resistance will only exacerbate the conflict. Thus, the cir
cumstances and the rules of the game leave the S with strategic options 
of either objection under Section 5 or reference to the court of law under 
Section 18 of LAA, 1894 only, proving that ED makes the law non- 
inclusive and inequitable and it neither entails the participation of 
affected nor rehabilitation, resettlement, and restoration (Ramesh and 
Khan, 2015; Water and Board, 2019). Moreover, the criteria of posses
sion first and compensation later create the enigma of a legal land “grab” 
(Zoomers et al., 2016; Zoomers and Kaag, 2014), which points to the 
law’s obsolete nature, necessitating other institutions to augment and 
rationalize the procedure, the land administration, and the civil courts. 
The involvement of other institutions creates legal and administrative 
perplexities (Ahmad and Anjum, 2012), further complicating the 
acquisition procedure. 

The LA conflicts are challenged and interpreted by the court of law. 
Still, the litigation procedures are recessive and prolonged for decades, 
as evident from ("Mst. Asiya Ashraf Chaudhary vs GoP, etc, ", 2019). 
Though the principles set by the court precedents steer the LA process, 
the principles are not well admissible, holistic policy. Additionally, the 
court precedents have declared the law colonial and inconsistent with 
fundamental human rights ("Noman Ahmed and 14 others vs. CDA, etc., 
", 2021). The other complementary institute, land administration, is 
informal and primitive with institutional flaws, infringe on S property 
rights, and provokes non-cooperative and complicated behavior in the 
system (Abdullah et al., 2020; Ali and Nasir, 2010; Ali et al., 2013) as the 
contemporary cadastral information system of Pakistan is inefficient and 
inaccurate also creating opportunities for free-riders to enter the LA 
process, carrying information about the entire project, and aiming to 
maximize profits through artificial price hikes (Jana et al., 2020). Thus, 
multiple institutions managing and implementing LA paradoxically 
enter new players into the system with illicit intentions, officials, and 
land grabbers, which compels the landowner, possession holder, and 
officials to exploit the loopholes and glitches in the system to maximize 
their profit. Thus, the outcome of the extended game of LAA, 1894, is 
illegitimate behavior in the form of artificial price hikes and corruption. 

The analysis of the extended game elaborates on a bad win-win sit
uation, an unstable compensation structure with a non-existent reha
bilitation program that extends the conflict, which in return leads to 
glitches and loopholes in the system. The illegitimate behavior is mainly 

reasoned by low compensation and the high cost of investigation by 
officials’ reason forgery. It signifies the informality of land with the least 
documentation and inadequate cadastral information available for 
verification. Finally, the low penalization costs for officials and high 
objection costs for LO provoke the officials to malpractice. It indicates a 
lack of transparency and high litigation cost with the least focus on anti- 
corruption policies in the land administration and management system 
of Pakistan. 

5. Conclusions and policy recommendations 

This paper has converted the legal procedure of LAA, 1894, into an 
extensive game to analyze the strategic interaction of incumbents during 
LA. NE suggests an absolute advantage of LAC over settlers caused by 
primitive compensation assessment criteria, which also reasons the in
duction of illegitimate behavior. Thus, game models of Artificial Price 
Hike and Corruption are developed as outcomes of the conflict, signi
fying the profit-maximizing tactics of settlers and officials, respectively. 
The paper generates generalized game models to access bad win-win 
situations during legal and policy interactions, leading to conflicts. It 
discusses various stages of the process, where interactive actions are 
extensively deliberated, and the logical reasons for exploitation and 
manipulation of the system are explored. 

The NE of the extensive game of the LA model concludes; that in the 
case of pure public purpose, settlers accept the compensation award by 
LAC. The enigma of ED rationalizes forced eviction, as evident from the 
Diamir Bhasha Dam LA conflicts. However, the individual interest-based 
model is prone to objections as LAC aims to minimize costs, utilizing 
primitive agricultural units-based compensation assessment criteria. 
Thus, the official price of the land is lower than the market rate, as 
evident from the conflicts, F-14, F-15, F-16, G-14, and G-15 sectors of 
Islamabad and Bahria Town Karachi. The compensation is in monetary 
terms only without resettlement, rehabilitation, or restoration of set
tlers. The absolute disadvantage of settlers rationalizes objection and 
struggle for increased compensation from LAC and provokes illegitimate 
behaviors of the incumbents. 

The NE of the artificial price hike model concludes low compensation 
and high cost of investigation by officials reason forgery. It signifies the 
informality of land with the least documentation and inadequate 
cadastral information available for verification. Finally, the corruption- 
based model concludes that low penalization costs for officials and high 

Fig. 8. Factors causing the corrupt behavior by the officials.  
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objection costs for settlers provoke the officials to malpractice. It in
dicates a lack of transparency and high litigation cost with the least 
focus on anti-corruption policies in the land administration and man
agement system of Pakistan. 

Sustainable Development Goal 11 (SDG 11) aims to make cities in
clusive, safe, resilient, and sustainable, leading toward sustainable urban 
growth and development. But, LAA1894 and policy not only compro
mise SDG 1, Sub-goal 1.4, “ownership and control over land and other 
forms of property,” and also become the root cause of socio-economic 
instability. The government must create a logical way of assessing the 
compensation with effective policy measures to make the LA decision- 
making process transparent and inclusive. There is a strong need for 
legal, policy, institutional and technological reforms through constitu
tional amendments rather than court precedents. It is suggested that an 
institute be established to protect the rights of the incumbents in the 
process of LA, as established by India through the Right to Fair 
Compensation and Transparency in Land Acquisition, Rehabilitation 
and Resettlement Act, 2013. However, the civil litigation procedure 
should also be improved. It can help alleviate the conflict and augment 
the fabric of the society to harmony and stability. 

This study is only focused on qualitative aspects of LAA, 1894 to 
analyze the behavior of the incumbents during the procedure. Future 
quantitative studies can calibrate the logic of this study and utilize the 
assumptions of the model to check its potency and effectiveness. 
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