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ABSTRACT  

In the logistics distribution system, the determination of a vehicle route is an important 
factor. There are several approaches that can be taken to determine the best route 
vehicles, depending on the objectives to be achieved. The "Lean" in the distribution system 
chooses a vehicle with the smallest capacity in advance so that the more movement but the 
gap between the consumer and the travel time to the company is minimize. The "Green", 
preferring to vehicles with the greatest capacity to reduce movement while reducing vehicle 
emissions.This research aim to compare the approach of "Lean" and "Green" in the 
determination of these vehicles, the objective function is the total distance traveled and the 
amount of emissions released and transportation costs. Both approaches are tested using 
a computer program designed by Tabu Search method in the determination of the optimal 
value, which is the best vehicle. The outcomes  are distance, emissions, optimal routes, the 
number (amount) of deliveries, and total cost. The results  provide the difference between  
lean and green principles, and  the most optimal result from both of the principles in terms 
of distance, emissions, and cost. And the appropriateness between lean and green 
principles with theories from supporting journals. 
Keywords: Tabu Search, lean and green, optimal routes, distribution. 

 
 

1. INTRODUCTION 
 

Transportation is one of the largest 
emitters and contribute  to environmental 
pollution. Transportation becomes an 
important aspect for companies that 
engaged in distribution field such as PT. 
Primamakmur Langgeng Perkasa, which is a 
company that engaged in trading and 
distribution nationalwide scale.There are 4 
types of vehicles that owned by PT 
Primamakmur Langgeng Perkasa 
Tangerang branchand there are 8 amount of 
cars . The 4 types of vehicles that owned by 
PT Primamakmur Langgeng Perkasa are 2 
Mitsubishi L-300, 5Counter singleAngkleand 
1Counter Double Angkle,also motorcycle. In 
fact, to determine the distribution routes, this 
company only based on intuition and 
experiences from head of warehouse. To 
improve the efectivity and eficiency from PT 
Primamakmur Langgeng Perkas, lean and 
green principles are compatible to be 
applied in this company.To design the 
optimal routes using lean and green 
principles, we can use tabu search method. 

Tabu search is a metaheuristic method that 
often use to determine the optimal 
distribution routes. 

The problem that PT Primamakmur 
Langgeng Perkasa face nowadays is how to 
optimizing distribution routes besides using 
ituition head of warehouse and the drivers? 
Based on the problem above, there are a 
few purposes from this research that 
conducted in PT Primamakmur Langgeng 
Perkasa, there are  designing program to 
determine optimal routes and theproposal of 
distribution routes using tabu search method 
seen from emissions, distance, and cost. 
 
2. METHODOLOGY 
 

This research start from preparation of 
research and performed field study, problem 
identification, problem background, 
formulating and limiting the problem, 
research purposes, and literature review. 
After that here are preliminary study such as 
field study and literature review. The next 
step is collecting and data processing. But 
before that, we calculate to determine what 
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products that will become our object 
research using ABC classification.And below 
is a collecting and processing data 
flowchartthat we do. 
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Figure 1. Collecting and DataProcessing 

 
From data collecting, we obtained 

organization sturcture, transportation 
vehicle, product, demand, distribution costs, 
adn results from calculating distance and 
time matrix. 

In the tabu search method, the first thing 
that is done is product selection as well as 
checking the daily demand of the number of 
demand that have been input After meeting 
the existing criteria , then checking the 
weight, dimensions and availability of the 
vehicle to be used.If these criteria are met , 
then the process will proceed to the next 
stage, but if it does not, it will be returned to 
the previous stage of the product selection. 

In the next stage, the first process that 
we do is making the first initial solutionwhich 
is done by randomization and will be directly 
inserted into the tabu list. Furthermore, there 
are moves to get a new route. To get these 
new neighbors can be done using 1 
interchange mechanism. After getting 
neighbors in one iteration, it will matched if 
the best route in the iteration, has a better 
outcome than the last route on the tabu list 
and whether the route has not been entered 
into the tabu list. If we have a better results 

and have not been entered into the tabu list, 
it will be inserted into the tabu list and 
towards the next iteration to meet the 
stopping criteria. . 

In lean methods we can distinguished 
based on the vehicle capacity and always 
starts with the smallest capacity, and there 
are restrictions on prospective neighbors, 
which require less than the last tabu list 
(distance). As for the green has a normal 
tabu search process and using vehicle with 
the largest capacity . While the combined 
method, the vehicle can be selected by user 
and using the normal method of tabu search. 

After using the methods of lean and 
green, the distance and emission results of 
the two methods used to be the lower and 
upper limits on the combined method. After 
getting the results of the combined method, 
it will be checked if the reslut is between the 
existing limits. If not then the user is faced 
with several options that would result in 
different decisions. To know the complete 
process, can be seen in Figure 3 . 

After collecting and processing the data , 
we then performed an analysis of the data 
processing and make some conclusion.  
 
3. RESULT 
 

This research starts from the formation 
of the basic forms of programs to the report 
form and database . There are several forms 
with different functions and with different 
users. There are two types of users who can 
use this program, the admin and user . 
In the lean process, the vehicle always starts 
with the smallest capacity and for the 
selection of each iteration neighbor, we 
added restrictions which must be smaller 
than the tabu list. This makes smaller scope 
in the choice of neighbors and optimal 
mileage 
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Figure 2. Flowchart Tabu Search  

 
Figure 2. Flowchart Tabu  

Search(Continuation) 
 

In green method, the vehicle is 
limited to the vehicle with the largest 
capacity and the calculation of tabu search 
under normal circumstances. In the result of 
the lean and green, we obtained the 
distance and emmision that will be the upper 
and lower limits on the combined method 
which will be generate an optimal routes. 
This combined method is a method that 
combine lean and green which use tabu 
search method in the simple form. If the 
distanceand total emissions exceed the 
limits, it produce a few options to reach a 
conclusion.  
For each data processing, we obtained up to 
get a form like Figure 3, Figure 4 and Figure 
5. 
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Figure3. Lean Daily Report 

 

 
Figure 4.  Green Daily Report 

 

 
Figure 5. Combined Daily Report 

 
In this research, the program first tested 

to see if verified and valid before continue to 
the next stage of the calculation. The results 
of these tests are valid and that the program 
has been verified and fit for use. However, 
there are some shortcomings in the 
implementation of the program, one of them 
is in the process of program operation that 
takes a long time. 

 

4. RESULT AND DISCUSSION 
4.1 Calculation of matrix distance and 
time 

Time and distance matrix is a matrix that 
shows the relationship between distance 
and time with the company's consumers. 
The calculation is done using Google Earth. 
The distance and time that are entered into 
the data processing are the shortest 
distance and time by using a four-wheeled 
vehicles. The reasons for using  Google 
Earth in this calculation of the time and 
distance is Google Earth provide some 
alternative to heading to the consumer. 

 
4.2 Program Designing 
Program to determining the optimal 

routes in this research were prepared by 
using visual basic.net which is a tool to 
develop and build on top of the system . Net 
Framework using the BASIC language . 

Based on the similarities and differences 
of Visual Basic 6 and . Net , it appears that 
visual basic.Net is the development of visual 
basic 6. Not only that , Visual Basic is also 
suitable for performing calculations and easy 
to learn . 

There are some drawbacks when the 
program is executed, such as can not 
perform the calculation if the vehicle just 
past a single point. Therefore, researcher 
make additions to existing points with the " 
DUMMY " point where the presence of the 
dummy point is expected that the calculating 
process of 1 point that previously could not 
be done, will be able to be done because it 
has been through 2 points now. 

The program is a semi-manual. As for 
some of the reasons why this program can 
be said to be semi- manually are the 
program is still using the admin for the care 
of the database , but it is also in entering 
data into the program , the user is entering 
data one by one for the entire demand  in 
one day. Not only that,researchers also 
counted manually the setting of dispatch per 
vehicle, before entered into the program . 
 
4.3 Validation and Verification 

Verifying the program conducted to 
ascertain whether there are an errors in the 
coding or not, the formula used to calculate 
whether the logic is correct and that 
appropriate or not. To ensure that a program 
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is already running without an error, then we 
can running the program. If there is an error,  
the error dialog box will appear and told the 
location of the errors in the program.  

Furthermore, the validation is done by 
comparing the calculation in program with 
manual calculations. This can be done by 
checking the total distance that exists in the 
program andfrom the database (distance 
matrix) and the calculation of total emissions 
result from program to manual calculation 
using the formula. Not only that, also check 
the calculation of the total cost as well as the 
logic of lean, green, and combined method 
on the program is appropriate or not. The 
result is that the program is valid and 
verified. 
 
4.4 Tabu search Calculation 

In accordance with the principles of lean 
that deliveries are made in a smaller batches 
but with the great amount, vehicles used on 
lean principles always begins with the 
smallest capacity to largest . While in the 
neighbor selection tabu search are added 
restrictions that must be smaller than in the 
tabu list in order to get optimal results in 
terms of distance . While the principles of 
green , the selection of the are normal and 
the vehicle use with the largest capacity first 
to fit the principle that is at the dispatch must 
in the large batches to reduce vehicle 
emissions  and the dispatch amount. While 
the combination method, using the usual 
method of tabu search andthe vehicle can 
be selected by user . 

Based onDues , C.M. , Tan , K.H. , Lim , 
M. (2011), stated that in differentiating lean 
with green can be distinguished by several 
attributes . In the journal also mentioned, 
lean principles will lead to more frequent 
deliveries ofsmaller sizes. As well as the 
existence of this principle , the cost will be 
smaller . King and Lenox (2001) , states that 
to reduce one factor in production,it will 
increase other factors in the context of lean 
production. They give an example that the 
more changeover happend from smaller 
batch need a frequent cleaning and disposal 
from unused material. Benjaafar et al . 
(2010) mentions that in the distribution, lean 
methods will make more and more 
movement and increase emission 
becausethe movement will increase with the 

small capacity of each dispatch . But it is 
undeniable, that by implementing lean 
methods will minimize the distance between 
the consumer and the company . 

As for the method of green , different 
from lean methods . In this method , the 
number of vehicles and the total costs 
incurred that is smaller than the lean . 
However , for distances , emissions , and 
costs green method is more bigger than lean 
methods . Based dues , C.M. , Tan , K.H. , 
Lim , M. (2011) , stated that the green 
principle of transport field will be reducing 
the number of deliveries to reduce the 
amount of emissions that come out . 

The results obtained are random and 
erratic. Factors that influence the results of 
the random nature in this research are the 
product preparation in the vehicle delivery, 
the large amount of existing customers, and 
the vehicles. In this research, the 
preparation of the shipment more to the 
fulfillment of the existing capacity of the 
vehicle beforehand. Also consider whether 
to add an item in a shipment , it will add 
more distance or not. But there is a condition 
that for fullfill the vehicle capacity , added 
one point for one type of goods becomes 
inevitable . In addition , the more the number 
of existing customers and the larger vehicles 
are used , the possibility of distance covered 
in greater delivery of goods will also 
increase . Not only that , the use of the type 
of vehicle will also affect emissions that are 
released  per day. 

Given the circumstances that may affect 
the results of the lean and green , it can be 
concluded that lean can be green on certain 
conditions. The optimum results obtained 
from the program can be seen in table 1 . 
 
5. CONCLUSION 
5.1 Conclusion 
From data processing and analysis, we can 
conclude the program can be built by using 
visual basic.Net and fit in reseacher logic. 
Besides that, the program is valid and 
verified so it can use to determine optimal 
distribution rutes.  
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Table 1. Recapitulation of the Combined 
Method 

 
 

5.2 Recommendation 
There are a few recommendation that can 
be use for company and the future research: 
1. For estimating total emissions and 

distances, the company shouldn’t use 
intuition. Especially if there are a new 
consumen that company dont know 
exactly where it is and can ruin all the 
optimal routes. 

2. For the future research, we hope that the 
program will be more computerize 
compare to this program. Because, in this 
research still semi manual and consume 
a lot of time to find an optimal routes. 

3. To calculate emmisions, we should add 
factors besides distances to more like 
reality. Because not just distance that 
affects the calculation of total emissions, 
but there are more factors such as the 

use of coolers, vehicle operating time, 
and others. 

 
6. REFERENCES 
 
(a) APICS. 2005. APICS dictionary (edisi 

sebelas). Alexandria : APICS The 
Association for Operations Management. 

(b) Benjaafar, S., Y. Li, M. Daskin. 2010. 
Carbon footprint and the management of 
supply chains: insights from simple 
models. Working Paper, University of 
Minnesota, Dept. of Industrial and 
SystemsEngineering. 

(c) CEFIC & ECTA 2011. Measuring of 
transport emissions. Guidelines for 
Measuring and Managing CO2 Emission 
from Freight Transport Operations. 19. 

(d) Chalfan, L. 2001. Zero waste - key to our 
future. Diambil pada 12 Agustus 2013. 
http://www.zerowaste.org. 

(e) Didi. 2010. Verifikasi dan validasi model 
simulasi. Diambil pada 30 September 
2013. 
http://didi.staff.gunadarma.ac.id/Downloa
ds/files/5040/VERIFIKASI+DAN+VALID
ASI+MODEL+SIMULASI.pdf 

(f) Dües, C.M., Tan, K.H., Lim, M. 2011. 
Green as the new lean: how to use lean 
practices as a catalyst to greening your 
supply chain. Journal of Cleaner 
Production. 4-14. 
Doi:10.1016/j.jclepro.2011.12.023. 

(g) Glover, F. & Manuel, L. 1997. Tabu 
search.Pada Panos M. P., Ding-Zhu Du, 
Ronald G. (editor), Handbook of 
Combinatorial Optimization. 

(h) King, A.A & M. Lenox. 2001. Lean and 
green? exploring the spillovers from lean 
production to environmental 
performance. International Journal of 
Production and Operations Management 
10(3): 244–256. 

(i) Kotler, P., & Garry, A. 2004. Dasar-dasar 
pemasaran (edisi kesembilan). Jakarta: 
PT. Indeks 

(j) Lakhal, S.Y., & H’Mida, S. 2006. Green 
supply chain parameters for companies 
in the lumber industry. Proceedings of 
the 36thInternational Conference 
on Computers & Industrial Engineering. 
2935-2943. 

(k) Nurhakim, M.R. 2011. Microsoft Visual 
Basic 6.0 dan Microsoft Visual 



Proceeding 8th International Seminar on Industrial Engineering and Management 
ISSN : 1978-774X 

 
 Lean and Green Approach 

SCM-82  (Christine Natalia) 

Basic.Net.Tugas Akhir S1. Universitas 
Pasim Bandung. 

(l) Taylor, L. & Robert, M. 2006, 
(September). Lean transportation – fact 
or fiction?.  FedEx White Paper, 7. 

(m) Pavela, V. & Imam, N. P. 2013. 
Penyelesaianvehicle routing problem 
dengan menggunakan algoritma nearest 
neighbor dan tabu search (studi kasus di 
PT. Nippon Indosari Corpindo). Tugas 
Akhir S1. Universitas Brawijaya jurusan 
matematika F,Mipa, Malang. 

(n) Poetra, F.H. 2010. Aplikasi penggunaan 
algoritma tabu search pada pencarian 
jalur terpendek. Tugas Akhir S1. 
Universitas Sumatera Utara Departemen 
Matematika Fakultas Matematika dan 
Ilmu Pengetahuan Alam, Padang.  

(o) Rao, P. & Holt, D. 2005. Do green 
supply chains lead to competitiveness 
and economic performance?. 
International Journal of Production 
Economics, 25 (9), 898 – 916.  

(p) Saladin & Oesman. 2002 . Distribusi. 
Jakarta: Erlangga 

(q) Toth, P., & Vigo, D. 2002. The vehicle 
routing problem . USA :  Society for 
Industrial and Applied Mathematics 
Philadelphia. 

(r) UMS. 2012. Microsoft visual basic 6.0. 
Modul 4.27. Diambil pada 28 Desember 
2013. 
http://industri.ums.ac.id/sites/default/files
/materi/Modul%20IV%20dan%20V%20P
raktikum%20Pemograman%20Komputer
.pdf 

(s) Venkat. K. & W. Wakeland. 2006. Is lean 
necessarily green?.Proceedings of the 
50th Annual Meeting of the ISSS, ISSS 
2006 Papers. 

 
AUTHOR BIOGRAPHIES 
 
Christine Natalia is a lecturer in Department 
of Industrial Engineering, Faculty of 
Industrial Technology, Atma Jaya Catholic 
University of Indonesia, Jakarta. She 
received her Master of Industrial 
Engineering from Institut Technology 
Bandung in 2010. Her research interests are 
in the area of Simulation, Optimization, 
Supply Chain and Logistic. 
 
 
 
 
 

 
 
 
 
 


