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Abstract: In this paper, we present a novel approach to solving 
transportation problems, termed the Least Demand Least Cost 
Method (LDLCM). This method prioritizes allocation based on the 
least demand and least cost, offering an alternative to traditional 
methods such as the Northwest Corner Method (NWCM), Least Cost 
Entry Method (LCEM), and Vogel's Approximation Method (VAM). 
We evaluate the performance of LDLCM by comparing its results 
with the most effective traditional method, VAM. Our analysis 
demonstrates the potential advantages of LDLCM in terms of 
optimality and computational efficiency, providing a valuable 
addition to the toolkit for solving transportation problems. 
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1. Introduction  
The transportation problem is a special type of linear programming problem, where the objective is to minimize the cost 

of distributing a product from a number of sources to a number of destinations. Transportation deals with the transportation of 

a commodity (single product) from ‘j’ sources (origin or supply) to ‘k’ destinations (demand or requirement centers). It is 

assumed that supply of each source to the requirement of the demand at destination are known. The unit transportation cost of 

commodity from each source to each destination is given or known to suppliers. The objective is determined the amount to be 

shifted from each source to each destination such that the total transportation cost be minimum. “The transportation problem 

means  to transport various amounts of a single commodity, which are initially stored at various origins, to different destinations 

in such a way that the total transportation cost is a minimum”. 

The requirements assumption: Each source has a fixed supply of units, where this entire supply must be distributed to 

the destinations. (We let ai denote the number of units being supplied by source i, for i=1,2….m). Similarly, each destination 

has a fixed demand for units, where this entire demand must be received from the sources. (We let bj denote the number of units 

being received by destination j, for j=1,2…, n). 

 

In this paper we have given a new approach/method to solve transportation problem by Least Demand Least Cost 

Method rather than the traditional methods NWCM, LCEM & VAM. We have compared the results with the most 

effective method VAM. 

 

2. Vogel’s Approximation Method 
Step1. For each row of the table identify the lowest and the next lowest cost cell. Find their differences and place it to the right 

of that row (If two cells contain the same least cost then difference shall be zero). 

Step2. Similarly find the difference of each column and place it below each column. 

Step3. Choose the row or column with largest unit penalty. Allocate the maximum possible units to the least cost cell in the 

selected row or column so that either demand or supply is exhausted. 

• In case of tie in selecting largest unit penalty, choose the row or column with minimum cost. 

• If there is again tie in minimum cost, select the row or column where maximum allocation can be made. 

Step4. Adjust the supply and demand and cross the satisfied row or column. If supply or column demand both are exhausted, 

eliminate both the rows and columns. 

Step5. Recompute the column or row difference ignoring deleted row/column and go to Step 3. Repeat the procedure until 

all columns and rows totals are satisfied.  
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Step6. On multiplying each individual allocation by its corresponding unit cost and adding we get total or minimum cost of 

problem. 

Step7. If number of allocations are equals to m+n-1 that is we obtained a non-degenerated initial basic feasible solution 

otherwise degenerated. 

 

3. Least Demand Least Cost Method (LDLC Method) A New Approach 
Least Demand Least Cost Method (LDLCM) is the method to find the Initial Basic Feasible (IBFS).It is a new technique 

used in operation research to find the most cost effective way to allocate resources or solve a transportation problem. This 

method is used in transportation and linear programming to find the cheapest way to allocate goods from several sources to 

several destinations, taking into account the costs of transportation between them. It aims to minimize the total transportation 

cost while satisfying supply and demand constraints. 

In this method we are focusing on Demand for the different destinations. According the demand of Companies, we will 

start allocations so that the transportation cost gets minimized. 

1. Select the minimum demand among all demands of Matrix. 

2. Allocate to the minimum/smallest element of selected demand. 

3. Allocate according demand and supply i.e. either demand or supply or both will exhausted. 

4. Cross out the row or column or both of allocated cell. 

5. Continue the process till all Demand & Supply Exhausted. 

6. Calculate the total cost by multiplying allocations to the original cost. 

 

EXAMPLE:  1 

Transportation problem. 

 

  
 

Solution of the transportation problem by using Vogel’s Approximation Method  

Here,  

Total Supply = 60+25+65=150. 

Total Demand=50+55+45=150 

The given transportation problem is balanced i.e. total supply is equal to the total Demand. 

 

 
 

Now we will solve it by Vogel’s Approximation Method.  
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Now find penalties for each row by subtracting lowest element to next lowest element and place it to right of that row. 

Similarly find penalties for each column and place it below each column: 

 
 

Choose the maximum penalty among row and column. 

Here the maximum penalty is 9.  

Now we will allocate to the smallest element in the row of maximum penalty Allocate to smallest element 1 according to supply 

and demand  i.e. min (Supply, Demand), cross out the allocated row or column. 

Find next penalty and continue the process till total demand and supply exhaust. 

 

 
 

We have completed all allocation for the cost matrix and calculate the transportation cost. 

The total cost can be calculated by multiplying the assigned quantity with the concerned cost of the cell. 

Total minimum cost is=10×5+1×55 +7×25+14×20+5×45=785 

Rim requirement = m+n-1 = 3+3-1 = 5. 

Where, m = number of rows 

n = number of columns 

Total number of allocations = 5 

Therefore, Total number of allocations = Rim requirement = 5 

Therefore, the given solution is non-degenerated basic feasible solution. 

 

Solution of Transportation Problem by using Least Demand Least Cost Method (A New Approach) 

Here, 

Total Supply = 60+25+65=150. 

Total Demand=50+55+45=150 

The given transportation problem is balanced i.e. total supply is equal to the total Demand. 
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Now we will solve it by Least Demand Least Cost Method.  

Select the Least demand column in the given cost matrix. 

Here the minimum demand is 45 in 3rd column. 

Now we will select the least cost from the column 3rdwhich is 5. And allocate as much as possible to this cell (III, C) according 

to demand and supply i.e. min (Supply, Demand), cross out the allocated row or column. 

Again select the smallest demand  i.e.50 in column 1st. Select the least cost from the column which is 7. Now, allocate as much 

as possible to this cell according to demand and supply i.e. min (Supply, Demand), cross out the allocated row or column. 

And repeat the process till total demand and supply exhaust. 

 
 

We have completed all allocation for the cost matrix and calculate the transportation cost. 

The total cost can be calculated by multiplying the assigned quantity with the concerned cost of the cell. 

Total minimum cost is = 10×25+7×25 +1×35+2×20+5×45 = 725 

Rim requirement = m+n-1= 3+3-1 = 5. 

Where, m = number of rows 

n = number of columns 

Total number of allocations = 5 

Therefore, Total number of allocations = Rim requirement = 5 

Therefore, the given solution is non-degenerated basic feasible solution. 

 

Comparison table 

 
 

  

 

 

 

 

Method Total number of 

Allocations 

Total cost 

VAM 5 785 

LDLC 5 725 
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Bar Graph 13 

 

 
 

From the comparison table, we can see that the transportation cost obtained from Vogel’s approximation method is 

higher than the transportation cost obtained from Least Demand Least Cost Method. 

Least Demand Least Cost (LDLC) gives a total cost of 725, which makes 60 units cheaper (~7.6% savings) than 

Vogel’s Approximation Method (VAM) at 785. Both methods reached their solution in the exact same number of allocations. 

 
Example: - 2 

Given Transportation problem 

 
 

Here, 

Total Supply = 75+190+85=350. 

Total Demand = 200+100+50=350 

The given transportation problem is balanced i.e. total supply is equal to the total Demand. 
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Now we will solve it by Vogel’s Approximation Method.  

Now find penalties for each row by subtracting lowest element to next lowest element and place it to right of that row. 

Similarly find penalties for each column and place it below each column: 

 

 
 

Choose the maximum penalty among row and column. 

Here the maximum penalty is 4. 

And now we will allocate the smallest element in the given row of maximum penalty. Allocate to smallest element 1 

according to supply and demand i.e. min(Supply, Demand), cross out the allocated row or column. 

Except that row or column find next penalty and continue the process till total demand and supply exhaust. 

 
 

We have completed all allocation for the cost matrix and calculate the transportation cost. 

The total cost can be calculated by multiplying the assigned quantity with the concerned cost of the cell. 

Total minimum cost is = 4×75+1×190 +3×10+10×25+2×50 = 870 

Rim requirement = m+n-1 = 3+3-1 = 5. 

Where, m = number of rows 

n = number of columns 

Total number of allocations=5 

Therefore, Total number of allocations = Rim requirement = 5 

Therefore, the given solution is non-degenerated basic feasible solution. 

 

 Solution of the transportation problem by using Least Demand Least Cost Method (A New Approach) 

Here, 

Total Supply = 75+190+85=350. 

Total Demand=200+100+50=350 

 The given transportation problem is balanced i.e. total supply is equal to  the total Demand. 
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Now we will solve it by Least Demand Least Cost Method.  

Select the Least demand column in the given cost matrix. 

Here the minimum value of demand is 50 in 3rd column. 

Now we will select the least cost from the column 3rd which is 2. And allocate as much as possible to this cell (III, c) according 

to demand and supply i.e. either supply is completed or demand is completed. 

Again select the smallest demand i.e. 100 in column 2nd. Select the least cost from the column which is 4. Now, allocate as much 

as possible to this cell according to demand and supply i.e. min (Supply, Demand), cross out the allocated row or column. 

And repeat the process till total demand and supply exhaust. 

 

 
 

We have completed all allocation for the cost matrix and calculate the transportation cost. 
The total cost can be calculated by multiplying the assigned quantity with the concerned cost of the cell. 

Total minimum cost is = 4×75+1×165 +6×25+3×35+2×50 = 820 

Rim requirement = m+n-1 = 3+3-1 = 5. 

Where, m = number of rows 

n = number of columns 

Total number of allocations=5 

Therefore, Total number of allocations = Rim requirement = 5 

Therefore, the given solution is non-degenerated basic feasible solution 
 

Comparison table 

 

Method Total number of Allocations Total cost 

VAM 5 870 

LDLC 5 820 

  
From the comparison table, we can see that the transportation cost obtained from Vogel’s approximation method is 

higher than the transportation cost obtained from Least Demand Least Cost Method and graphically analysis of the cost given 

below. 
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Pie Chart 13 

 

 
 

 

 

Therefore Total minimum cost = 820 

 

4. Conclusion 
The different methods to solve transportation problems provide only initial basic feasible solutions. In this paper we 

have given a new approach to solve transportation and from the above examples and comparisons we can say that the Least 

Demand Least Cost method is better method than VAM. It gives optimal solution or near to optimal solution. This method is 

preferred over other methods i.e. NWCM, LCM and VAM. Also, but it is not necessarily that solution obtained by LDLC 

Method is optimum.. The allocation provided by the LDLC method is recommended as the better starting point for achieving 

optimal distribution efficiency. 
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