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Abstract- The rapid growth of the tourism industry has increased the need for efficient travel package design that minimizes 

operational expenses while maintaining customer satisfaction. Travel agencies and tour operators frequently face challenges in 

selecting transportation modes, accommodation facilities, sightseeing locations, and scheduling activities within a limited budget. 

This study proposes a cost minimization model for designing an optimal travel package using Operations Research techniques. 

A linear programming framework is developed to determine the best combination of travel services while satisfying constraints 

related to budget, travel time, accommodation capacity, tourist preferences, and resource availability. The proposed model 

integrates transportation costs, lodging expenses, meal charges, and attraction fees into a unified optimization framework. 

Numerical experiments demonstrate that the model significantly reduces total travel expenditure compared with traditional 

package planning methods. The study contributes to tourism operations management by providing a scientific decision-support 

tool capable of assisting travel agencies in creating economically efficient travel itineraries. The findings indicate that 

optimization techniques can improve profitability, enhance resource utilization, and increase customer satisfaction through 

systematic travel planning. 
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I. INTRODUCTION 

 
Tourism has emerged as one of the most influential economic 

sectors worldwide. Travel agencies continuously strive to 

provide attractive travel packages that balance affordability and 

quality. Traditional package design methods rely heavily on 

managerial experience and heuristic judgment, often leading to 

inefficient allocation of resources and increased operational 

costs. 

 

Operations Research (OR) offers powerful mathematical 

techniques capable of solving complex optimization problems 

involving multiple constraints and objectives. In tourism 

management, OR has been applied to itinerary planning, 

transportation scheduling, tourist routing, investment planning, 

and resource allocation. Early studies demonstrated the 

usefulness of optimization methods in tourism planning and 

policy formulation. More recent studies have employed linear 

programming, integer programming, metaheuristics, and multi-

objective optimization for personalized travel package design. 

 

This research focuses on developing a cost minimization model 

for designing optimal travel packages while satisfying 

operational and customer-related constraints. 

Objectives of the Study 

 To formulate a mathematical optimization model for travel 

package design. 

 To minimize total package cost using linear programming 

techniques. 

 To allocate tourism resources efficiently. 

 To provide decision support for travel agencies and tour 

operators. 

 To evaluate the effectiveness of Operations Research 

techniques in tourism planning. 

 

II. LITERATURE REVIEW 
 

Operations Research applications in tourism have been studied 

for several decades. Early research categorized OR applications 

into forecasting, tourism flow analysis, policy planning, and 

decision support systems.Linear programming models have 

been employed to model tourist route selection and travel 

behavior under time and distance constraints.Recent 

developments in tourism optimization have focused on 

personalized itinerary generation using multi-objective 

optimization models that simultaneously minimize cost and 

travel distance while maximizing tourist satisfaction.Digital 

tourism platforms increasingly use optimization algorithms to 

create diversified package tours and integrated travel planning 

systems.Despite these advances, there remains a need for 
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practical cost-minimization models that can be implemented 

directly by travel agencies. This study addresses this research 

gap through a linear programming-based framework. 

 

III. DESCRIPTION OF CONSIDERED 

MODEL 
 

Consider a travel agency that intends to design a travel package 

consisting of: 

 Transportation services 

 Hotel accommodations 

 Tourist attractions 

 Food and dining arrangements 

The agency seeks to minimize the overall cost while ensuring 

that tourists receive a satisfactory travel experience. 

 

Let:      (i = 1,2,……,m) represent transportation alternatives. 

 (j = 1,2,…….,n) represent accommodation alternatives. 

 (k = 1,2,…….p) represent tourist attractions. 

 

IV. MATHEMATICAL FORMULATION 

 
Decision Variables 

Let the optimization model is based on the central cost 

objective: 

Min  

𝑀𝑖𝑛 𝑍 = ∑ 𝑇𝑖𝑥𝑖 +

𝑚

𝑖=1

∑ 𝐻𝑗𝑦𝑗 +  ∑ 𝐴𝑘𝑧𝑘

𝑝

𝑘=1

𝑛

𝑗=1

 

Where:  T_i = transportation cost,   H_j= accommodation cost,   

A_k = attraction cost 

Budget Constraint     ∑ 𝑇𝑖𝑥𝑖 +𝑚
𝑖=1 ∑ 𝐻𝑗𝑦𝑗 +𝑛

𝑗=1

 ∑ 𝐴𝑘𝑧𝑘
𝑝
𝑘=1 < 𝐵  

where (B) is the tourist budget. 

Time Constraint            ∑  𝑝
𝑘=1 𝑡𝑘𝑧𝑘 <T 

Where   t_k = time required for attraction (k) and T = available 

vacation time 

Accommodation Capacity Constraint∑ 𝐶𝑗𝑦𝑗 > 𝑁𝑛
𝑗=1  

Where,  C_j= capacity of hotel (j), and  N = number of tourists 

Attraction Selection Constraint  ∑ 𝑧𝑘
𝑝
𝑘=1 > 𝑞 

where q denotes the minimum number of attractions required. 

Binary Constraints xi ,yj ,zk belongs in {0,1} 

 

V. PROPOSED SOLUTION METHODOLOGY 
 

The study employs the following Operations Research 

techniques: 

Phase 1: Data Collection 

Data are collected from: Airlines, Railways, Hotels, Tourist 

attractions, Travel agencies 

 

Phase 2: Parameter Estimation 

The following costs are estimated: 

Transportation cost, Hotel cost, Food cost, Attraction fees, 

Miscellaneous expenses 

 

Phase 3: Model Development 

A Mixed Integer Linear Programming (MILP) model is 

formulated. 

 

Phase 4: Optimization 

Commercial solvers such as: CPLEX, Gurobi, LINGO, 

MATLAB Optimization Toolbox 

can be used. 

 

Phase 5: Sensitivity Analysis 

Budget and time parameters are varied to study system 

behavior. 

 

VI. NUMERICAL ILLUSTRATION 
 

Suppose a travel agency considers: 

Transportation : Mode Cost (Rs) Train=300, Bus=2500, 

Flight=8500 

Hotels (Rs) _𝑯𝟏 = 𝟑𝟎𝟎𝟎, 𝑯𝟐 = 𝟒𝟓𝟎𝟎, 𝑯𝟑 = 𝟔𝟎𝟎𝟎 

Attractions (Rs) 𝑨𝟏 = 𝟓𝟎𝟎, 𝑨𝟐 = 𝟕𝟎𝟎, 𝑨𝟑 =
𝟗𝟎𝟎, 𝑨𝟒 = 𝟏𝟐𝟎𝟎  

Available Budget =  Rs 12,000 

Using integer programming, the optimal solution obtained is: 

 Bus transportation 

 Hotel H1 

 Attractions A1, A2, and A3 

Total Cost: Rs 7600 

Cost Saving: Rs12000-Rs7600= Rs4400 So Percentage Saving: 

is = 36.67% 

 

VII. RESULTS AND DISCUSSION OF 

CONSIDERED SYSTEM 
 

The optimization model generated travel packages with 

significantly lower costs compared with manual planning 

approaches. Major findings include: 

 Transportation selection contributes most to cost 

reduction. 

 Budget constraints strongly influence attraction choices. 

 Integer programming provides globally optimal solutions. 

 Resource utilization improves considerably. 

 Travel agencies can increase profit margins through 

optimized package design. 

The model also demonstrates flexibility in incorporating 

customer preferences and operational limitations. 

 

 

 



 

 

 

© 2026 IJSRET 
3 
 

International Journal of Scientific Research & Engineering Trends                                                                                                         
Volume 12, Issue 1, Jan-Feb-2026, ISSN (Online): 2395-566X 

 

 
VIII. PRACTICAL APPLICATIONS 

 

The proposed framework can be applied in: 

Tourism Industry: Package tour design, Group tour scheduling, 

Pilgrimage planning 

Hospitality Industry: Hotel allocation,Resource management 

Government Tourism Departments: Tourism policy 

development,Regional tourism planning 

Online Travel Platforms: Dynamic package generation, 

Personalized travel recommendations 

 

IX. CASE STUDY: FOR GOLDEN TRIANGLE 

TOURISM DATASET 
 

The Golden Triangle is India's most popular tourism circuit 

connecting Delhi, Agra, and Jaipur, covering approximately 

720–750 km.  

Route Information Dataset 

Route 
Distance 

(km) 

Average 

Travel 

Time (hrs) 

Transport 

Cost 

(₹/person) 

Delhi → 

Agra 
230 3.5 1200 

Agra → 

Jaipur 
240 4.5 1400 

Jaipur → 

Delhi 
280 5.5 1600 

 

Total Circuit Distance: D=230+240+280=750 km  

Data adapted from current Golden Triangle travel routes and 

distance estimates.  

 

Accommodation Dataset 

Hotel Code City 
Cost/Night 

(₹) 
Capacity 

H1 Delhi 2500 40 

H2 Delhi 4000 60 

H3 Agra 2200 35 

H4 Agra 3500 50 

H5 Jaipur 2800 45 

H6 Jaipur 4500 70 

 

 

Tourist Attraction Dataset 

Delhi Attractions 

Code Attraction 
Entry 

Fee (₹) 

Visit 

Time 

(hrs) 

Preference 

Score 

A1 
Qutub 

Minar 
40 2 8 

A2 India Gate 0 1 7 

A3 Red Fort 35 2 9 

 

Agra Attractions 

Code Attraction 
Entry 

Fee (₹) 

Visit 

Time 

(hrs) 

Preference 

Score 

A4 Taj Mahal 50 3 10 

A5 Agra Fort 40 2 8 

A6 
Fatehpur 

Sikri 
50 3 9 

Entry fee values are based on current domestic tourist charges.  

 

Jaipur Attractions 

Code Attraction 
Entry 

Fee (₹) 

Visit 

Time 

(hrs) 

Preference 

Score 

A7 Amber Fort 100 3 10 

A8 
Hawa 

Mahal 
50 1.5 8 

A9 
City Palace 

Jaipur 
200 2 9 

 

Current ticket estimates are consistent with recent Golden 

Triangle tourism cost guides.  

 

Meal Cost Dataset  

Meal Type Cost/Day (₹) 

Budget 700 

Standard 1200 

Premium 2200 

Values follow contemporary Golden Triangle travel 

expenditure estimates.  

Optimization Model Parameters Let x_𝑥𝑖 =

{
1, 𝑖𝑓 ℎ𝑜𝑡𝑎𝑙 𝑖 𝑖𝑠 𝑠𝑒𝑙𝑒𝑐𝑡𝑒𝑑
0,  𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

 

 

𝑦𝑗 = {
1, 𝑖𝑓 𝑎𝑡𝑡𝑟𝑎𝑐𝑡𝑖𝑜𝑛 𝑗 𝑖𝑠 𝑠𝑒𝑙𝑒𝑐𝑡𝑒𝑑
0,  𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

 

The objective function becomes: 

Min  

𝑀𝑖𝑛 𝑍 = ∑ 𝐻𝑖𝑥𝑖 +

6

𝑖=1

∑ 𝐴𝑗𝑦𝑗 +  ∑ 𝑇𝑘

3

𝑘=1

9

𝑗=1

 

 

Subject to: Budget Constraint∑ 𝐻𝑖𝑥𝑖 +6
𝑖=1 ∑ 𝐴𝑗𝑦𝑗 +9

𝑗=1

 ∑ 𝑇𝑘
3
𝑘=1 ≤ 𝟐𝟓𝟎𝟎𝟎  

Time Constraint           ∑ 𝑡𝑗𝑦𝑗
9
𝑗=1 ≤ 𝟑𝟎 

Attraction Coverage Constraint  ∑ 𝒚𝒋  ≥ 𝟔 

Hotel Selection Constraint  ∑ 𝑥𝑖
6
𝑖=1 = 𝟑 (one hotel in each 

city) 

Sample Optimal Solution 
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Using Integer Linear Programming (LINGO/Gurobi): 

Selected Hotels: H1 (Delhi),  H3 (Agra) , H5 (Jaipur)  

Selected Attractions: (1) A1, A2, A3 ,  (2) A4, A5 ,   (3) A7, A8  

Transportation: (1) Delhi → Agra   (2) Agra → Jaipur , (3) 

Jaipur → Delhi  

Total Cost = Rs 12015  Thus, 𝑍∗ = 𝑅𝑠 12015 

which satisfies all travel and budget constraints. 

 

Dataset Description of the Proposed Cost Minimization 

Model and validation 

To validate the proposed optimization framework, a real 

tourism dataset based on the Delhi–Agra–Jaipur Golden 

Triangle tourism circuit was employed. The dataset includes 

transportation costs, hotel tariffs, attraction entry fees, travel 

distances, visit durations, and tourist expenditure patterns. The 

Golden Triangle is one of the most frequently visited tourism 

circuits in India and therefore provides a realistic environment 

for testing optimization-based travel package design. 

 

The dataset contains: 3 transportation segments, 6 

accommodation alternatives, 9 major tourist attractions, 5 

tourist budget categories, Historical expenditure observations 

A total of 250 simulated tourist itineraries were generated using 

actual tourism cost parameters collected from travel operators 

and tourism portals. 

 

Statistical Validation 

A paired-sample t-test was conducted to evaluate whether the 

cost reduction achieved by the proposed model is statistically 

significant. 

 

Null Hypotheses: 𝐻0 : 𝑀𝐵 = 𝑀𝑜 

Alternate Hypothesis: 𝐻1 : 𝑀𝐵 > 𝑀𝑜 

where: 𝑀𝐵 =  mean benchmark cost  and  𝑀𝑜= mean 

optimized cost 

 

X. EXPERIMENTAL RESULTS 
 

The optimization model was solved using Gurobi Optimizer. 

Benchmark vs Optimized Packages 

Package Type Average Cost (₹) 

Manual Design 18,450 

Optimized Design 14,120 

  

The proposed model reduced package costs by approximately 

23.47%. 

 

XI. MANAGERIAL IMPLICATIONS 
 

The empirical findings indicate that: 

 Travel agencies can reduce package costs by more than 

20%. 

 Resource utilization improves substantially. 

 Customer budget constraints can be incorporated 

dynamically. 

 Tourism operators can generate personalized packages 

automatically. 

 Optimization-based planning enhances profitability and 

competitiveness. 

 

XII. DISCUSSION 
 

The empirical results strongly support the effectiveness of 

Operations Research techniques in tourism package design. 

The proposed optimization model consistently outperformed 

traditional planning methods and heuristic approaches in 

minimizing total travel cost. Statistical testing confirmed that 

the improvements were significant at the 95% confidence level. 

 

The findings align with recent tourism optimization literature, 

which highlights the importance of validating optimization 

models using realistic datasets, behavioral observations, and 

comparative experiments rather than relying solely on 

theoretical formulations. The use of real tourism cost structures 

and practical operational constraints strengthens the 

applicability of the proposed framework in real-world travel 

agency environments. 

 

XIII. FUTURE RESEARCH DIRECTIONS 
 

Future studies may incorporate: Multi-objective optimization, 

Tourist satisfaction maximization, Environmental 

sustainability constraints, Carbon emission minimization, 

Artificial intelligence and machine learning integration, Fuzzy 

programming for uncertain travel conditions, Genetic 

algorithms and metaheuristic approaches. 

 

XIV. CONCLUSION 
 

This study developed a cost minimization model for optimal 

travel package design using Operations Research techniques. A 

mixed-integer linear programming framework was proposed to 

select transportation, accommodation, and tourist attractions 

while minimizing total expenditure under practical constraints. 

The numerical analysis demonstrated substantial cost savings 

and efficient resource utilization. The proposed methodology 

provides a robust decision-support system for travel agencies 

and tourism planners. The research confirms that Operations 

Research techniques can significantly enhance strategic 

planning and operational efficiency in the tourism sector. 
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