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Abstract 

The main goal of this paper is to develop a sustainable as well as conceptual framework for 

last mile delivery. Last mile delivery is the downstream of supply chain management. Plan is to 

go through the concept of last mile delivery and understand the logic behind it. Then after 

understanding all the scenarios, the part of literature review comes and with the help of 

literature review, various factors affecting the last mile delivery pops up and these factors play 

a vital role in last mile delivery. So to increase the efficiency of last mile delivery, the 

minimization of these factors are necessary. 

1. Introduction 

Supply Chain management is actually handles entire production flow of 

goods which starts from the raw materials to all the way down to delivery of 

the final product. Basic supply chain management consists of five steps which 

is planning, sourcing, manufacturing, delivery and logistics and last 

returning. Effective supply chain management system minimizes the cost, 

waste and time in the production cycle. Last mile delivery refers to the 

downstream of the supply chain management. A product’s journey from a 

warehouse to doorstep of the end-customer is termed as the last mile 

delivery. The focus of last mile delivery is to deliver the product or services to 

end user with efficient and sustainable approach. We researched literature 

survey and according to that we considered some factors and with the help of 

AHP method we optimize the solution. AHP process is the most refined 
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process as it gives best solution for the problem. It gives ranks according to 

the defined attributes. 

2. Literature Review 

A review of several literature written on the recent development of last 

mile delivery and supply chain management. The literature also discuss the 

sustainable approach to increase the efficiency of the last mile delivery which 

hence increase the per capita income. 

Last-mile logistics fulfilment: A framework for energy efficiency, (2020), 

Árni Halldórsson, Jessica Wehner, Research in Transportation Business and 

Management, Volume 37, December 2020. We studied that they focused on 

the energy efficiency in the supply chain. 

Due to increasing demand of transportation, they study that the 

development of environmentally sustainable approach in which energy 

consumption is reduced in the last. 

A Systematic Review of the Literature, (2019), John Olsson *, Daniel 

Hellström and Henrik Pålsson, Framework of Last Mile Logistics Research, 

Volume 11, 2019. In this research paper, the last mile logistics is represented 

as diversified, fragmented, and complex. Therefore, this paper provides an 

integrated view of the research area of last mile logistics by providing an 

overview of themes addressed in the literature and proposing a framework of 

last mile logistics literature. 

Efficiency of UAV-based last-mile delivery under congestion in low-

altitude air, (2021), Ruifeng She, Yanfeng Ouyang, Transportation Research 

Part C, Volume 122, January 2021. In this research paper, the author 

developed a steady state continuum traffic equilibrium model to describe last-

mile delivery operations of a large fleet of drones in low-altitude air. Each 

drone takes a route which is very cost effective and minimizes the travel cost. 

In the future research they include hybrid systems utilizing. A decision model 

for last-mile delivery planning with crowdsourcing integration, (2019), 

Kuancheng Huang⁎, Muhammad Nashir Ardiansyah, Computers and 

Industrial Engineering, Volume 135, September 2019. In this study, they 

focused on the decision whether to crowdsource the challenging last-mile 
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delivery through the relays at the transfer points. The operator has two 

options when performing the delivery, one being to rely on an in-house 

delivery truck or to use crowdsources. Different types of search methods are 

developed considering the unique problem features in this study to manage 

the neighborhood. In general, significant cost savings can be achieved by 

carefully planning the crowdsourcing integration as opposed to opting merely 

for the traditional pure truck delivery. 

3. Challenges in Last Mile Delivery 

There are various challenges in the last mile delivery which affects the 

efficiency of last mile delivery. To achieve greater profit one should minimize 

these factors. 

Some of the factors are 

(3.1) Cost is the major challenge in the last mile delivery. Cost includes 

delivery cost, operational cost, service cost, maintenance cost etc. 

(3.2) Transparency has become an important element for any business. 

The consumers want to know where exactly their package is and when will it 

reach them. In response to this, many businesses especially the 3PLs began 

generating the tracking codes. 

(3.3) Customers have always been the main driving force for pushing 

increased efficiency in e-commerce logistics. Many other challenges 

accompanied by the need for higher efficiency mean one thing, faster 

deliveries. 

(3.4) At the time of delivery un-availability of the customer is a big 

hindrance in the efficient last mile delivery. 

4. Research Method 

In this paper Analytic hierarchy method is used for research process. The 

AHP method has been created after understanding the structure of a problem 

and the real hindrance that managers face while solving it. AHP consisted in 

hierarchy structuring, relative measurement (pairwise comparisons between 

criteria and between alternatives), and distributive synthesis (priorities are 

normalized, i.e., they sum equal to one). 
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There are four steps in AHP method 

(4.1) Define Problem – AHP method depends upon the breaking the 

problem into a hierarchy of smaller problems. 

(4.2) Define Criteria – In the process of breaking down the sub-problem, 

criteria to evaluate the solution emerge. There are various criteria which 

affects the problems or sub-problem. We identify them and jump to step 3. 

(4.3) Establish Priority amongst Criteria Using Pairwise Comparison - In 

AHP method we uses pairwise comparison to create a matrix. We gave them 

priority by using surveys or by reading literature. By giving them priority on 

a numerical scale which comes out to be matrix and then we normalize it and 

jumps to step 4. 

(4.4) Check Consistency – After normalizing we have to check the 

consistency of the matrix so that we can ensure that our distribution is 

correct and consistent and we can take further actions. For that we have to 

find out the consistency ratio and check whether the consistency ratio is less 

than or greater than equal to 0.1. If it is less than 0.1 then we can say that we 

get the consistent answer and we can move ahead. 

5. Data Collection and AHP Analysis 

This data collection is based on the literature survey, questionnaire and 

brain storming with academicians and industrial persons. 

(5.1) Establish each factor of the pair-wise comparison matrix: 

Criteria  Cost Technology Quality and 

Safety 

Criteria 

Weights 

Cost 1 4 3 0.465 

Technology 0.25 1 2 0.168 

Quality and 

Safety 

0.33 0.5 1 0.116 

Sum 1.58 5.5 6  
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λ max 3.1047 

RI (n=3) 0.58 

CI = (λ max-n)/n-1 0.0523 

CR= CI/RI 0.0902 

 

Figure 1. Weightage criteria of pair-wise comparison matrix. 

(5.2) Subgroups: Matrix for sub criteria (Cost factor) 

Criteria  Delivery 

cost 

Cost of 

maintenance 

and 

operations 

Running 

cost 

Inventory 

cost 

Criteria 

Weights 

Delivery 

cost 

1 4 3 4 0.5192 

Cost of 

maintenan

ce and 

operations 

0.25 1 3 2 0.2325 

Running 

cost 

0.33 0.33 1 2 0.1481 

Inventory 

cost 

0.25 0.5 0.5 1 0.10003 
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Sum 1.83 5.83 7.5 9  

 

λ max 4.2433 

RI (n=4) 0.9 

CI = (λ max-n)/n-1 0.0811 

CR= CI/RI 0.0901 

(5.3) Matrix for sub criteria (Technology factor)  

Criteria  Real 

time 

visibility 

Outdated 

Technology 

Social 

media 

influence 

Performance 

Expectations 

Criteria 

Weights 

Real time 

visibility 

1 3 4 3 0.4928 

Outdated 

Technology 

0.33 1 3 3 0.2684 

Social 

media 

influence 

0.25 0.33 1 2 0.1353 

Performanc

e 

Expectatio

ns 

0.33 0.33 0.5 1 0.1033 

Sum 1.91 4.66 8.5 9  

 

λ max 4.2032 

RI (n=4) 0.9 

CI = (λ max-n)/n-1 0.0677 

CR= CI/RI 0.0752 

(5.4) Matrix for sub criteria (Quality and Safety Factor)  

Criteria  Sustainable 

approach 

Customer 

awareness 

Environment 

awareness 

Criteria 

Weights 
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Sustainable 

approach 

1 3 4 0.4677 

Customer 

awareness 

0.33 1 2 0.1791 

Environment 

awareness 

0.25 0.5 1 0.1030 

Sum 1.58 4.5 7  

 

λ max 3.0154 

RI (n=3) 0.58 

CI = (λ max-n)/n-1 0.0077 

CR= CI/RI 0.0133 

(5.5) Overall Rating For Criteria Framework 

Factors  Weight Sub-factors  Weight  Weighted 

Sum 

Priority 

Ranking 

  Delivery cost 0.5192 2.2941 1 

Cost  0.4650 Cost of 

maintenance 

and 

operations 

0.2325 1.0068  7 

  Running cost 0.1481 0.5963 2 

  Inventory 

cost 

0.1000 0.4202 3 

  Real time 

visibility 

0.4928 2.1497 4 

Technology 0.1683 Outdated 

Technology 

0.2684 1.1473 8 

  Social media 0.1353 0.5539 10 
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influence 

  Performance 

Expectations 

0.1033 0.4222 11 

  Sustainable 

approach 

0.4677 1.4175 5 

Quality 

and Safety 

0.1166 Customer 

awareness 

0.1791 0.5396 6 

  Environment 

awareness 

0.1030 0.3095 9 

 

Figure 2. Overall ratings for criteria framework. 

As we can see from the above calculations, we conclude that delivery cost 

affects the last mile delivery the most and hence to make the last mile 

delivery efficient we first minimize the delivery cost and after that running 

cost then inventory cost and so on. These data were collected by literature 

survey, questionnaire and brain storming with academicians and industrial 

persons. The method we used do not tell the exact answer to the organization 

but gives a clear understanding to the problem. Hence increase the efficiency 

of the organization. 

6. Result Discussion 

As we can see in the above table priority ranking, delivery cost ranked 1 
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that means delivery cost is the most affecting factor among the other factors 

which affects the last mile delivery. So in most of the scenarios we have to 

minimize the delivery cost to increase the efficiency of the last mile delivery. 

And we rated Performance expectations the lowest but that doesn’t means it 

does not affect the last mile delivery, it does but with respect to others it 

affects less. But to increase the efficiency we have to increase the 

performance as well. 

7. Conclusion 

In this paper we learned about supply chain management and the last 

mile delivery is the downstream of supply chain management. With the help 

of AHP method we can prioritize the factors of last mile delivery. These 

factors directly influence the last mile delivery’s efficiency. With the help of 

this method we can improve the efficiency of last mile delivery. Growth of e-

commerce also plays an important role in this. The increase in the efficiency 

of last mile delivery will directly results in the improvement in the per capita 

income. To conclude a supply chain is a key of success in every company and 

methods like MCDA helps in quantitating the problems and gain a 

permanent and practical solution. 
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