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Abstract 
 

The objective of the present paper is to review my personal contributions in the field of Uncapacitated Facility Location Problems. This paper is 
an analysis of scientific contributions, mainly the relevance, originality and significance of three published articles, around location science. The 
published journal articles are derived from a single source asnovel solutions to a real-world case study. They contrast and revolutionize over 60 
years of solutions to the UFL problem and k-median problem. The research introduces a new data analysis method, a Hamming distance-based 
k-median clustering algorithm based on the R Language. The research also introduces novel reformulations of the UFL and k-median problems 
which replace traditional distance matrices with Global Position System (GPS) based Euclidean Distance calculations, simplifying data input and 
reducing computational complexity. The reformulations are based on the CPLEX Opl language. The novel software inventions are all used to 
solve a real-world problem which involves the near optimal siting of Hazardous Waste Used Lead Acid Battery (ULAB) collection facilities in 
the republic of Mauritius. The thrust of this review is to analyze the novelty, compare, contrast and discuss all the remarks made by various 
reviewers. Hence this review combines and summarizes the three papers and explains the contribution of the three novel software inventions 
developed to solve a real-world problem. 
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1. INTRODUCTION 

 
[1][2][3] explore reverse supply chain network design 
problems in the automotive industry of the republic of 
Mauritius, specifically focusing on the challenge of recycling 
Used Lead Acid Batteries (ULABs). The authors examine 
logistical issues related to the Uncapacitated Facility Location 
problem (UFL) and the k-median location problems. Thus 
[1][2][3] deals with the important problem of improving the 
safety and effectiveness of the collection, processing, and 
disposal of one of the most hazardous parts of the vehicles, the 
ULAB.  
 
1.1 An Analysis of the Used Lead Acid Battery (ULAB) 
Collection Network Mauritius Using the ESMVERE- R-
Hamming-k-median Clustering Method [1] 
 
The primary contribution of [1] is its investigation of the 
important and complex logistical problem of ULABs, which 
are a hazardous waste problem [4], faced not only by 
Mauritius, but also by other countries. Used batteries, in 
general, particularly the lead acid ones are among the most 
hazardous waste, and an effective collection, processing, and 
disposal of them is of paramount importance to the health and 
safety of all communities, particularly those that are more 
developed, for example communities that have more vehicles 
per capita [3]. The life of these batteries is shorter than the life 
of vehicles that may undergo a few battery replacements in 
their usable life. This is a highly relevant problem, given the 
potential environmental impact of discarded batteries. [1] deals 
with quantitative research where a survey was conducted 
among a sample of industry experts.  
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A total population of 137 experts who were directly and 
indirectly involved in the trade of ULABs, that is importation, 
reselling, repair and collection were selected. This included 
relevant members of the environmental and human health 
ministries. A sample population of 40 experts was selected [1] 
to represent the total population of 137. A questionnaire was 
drafted which contained about 20 questions (some open ended) 
which sought to describe the existing structure and network of 
the ULAB life in the republic of Mauritius, to determine the 
impact of the current trade and disposal system. A descriptive 
statistical analysis of the normative answers and briefs of 
responses to open ended questions were given, which showed 
that many of the respondents acknowledged the need for a new 
and safer collection system for ULABs. The small size of the 
population and sample in this specialized area is justified given 
that Mauritius is a small island which hosts a total population 
of less than one million two hundred thousand people, 1.2 
million people. [1] Generated some commendable insights on 
the yearly system of disposal, effectively correlating it with 
environmental degradation and societal health risks. Thus [1] 
acknowledges the wide gap in research on this area in the 
country Mauritius, where the last research on lead poisoning 
was conducted in 1995 by [5]. Thus, despite the adverse 
dangers on lead poisoning, no research on the topic had been 
conducted in Mauritius for almost 30 years. The second 
contribution of [1] is the introduction of a novel data analysis 
method which was used to analyze the data. While the research 
describes the analysis of a questionnaire dataset, it contributes 
a new software invention, a novel clustering method which 
was used to identify and interpret the clusters of the 
respondents. The new method ascribes a numerical value to the 
best choice of the number of clusters k, when using the k-
median hamming distance variant [1]. Thus, this is usually the 
most complex decision when clustering data using either the k-
means or its variant the k-median [1]. There is a need to be 



sure of the optimum number of clusters that give the best value 
of the k for the best clustering performance [1]. Thus [1] 
presents a new data analysis method that may be used to 
analyze questionnaire responses in many other contexts. 
 
1.2 [2][3] The Near Optimal Siting of Hazardous Waste 
(Used Lead Acid Battery (ULAB)) Collection Facilities in 
the Republic of Mauritius Using the [2] ESMVERE 
CPLEX UFL Problem Solver , [3] ESMVERE CPLEX k-
median Problem solver algorithm 
 
[2][3] presents a mathematical framework that consists of two 
facility location problems the UFL, and the k-median problems 
as alternative approaches to finding the best location sites for 
the collection facilities of the ULAB batteries. [2][3] present 
an innovative approach to the siting of hazardous waste 
collection facilities in Mauritius using the novel ESMVERE 
Cplex UFL problem solver algorithm, and the ESMVERE 
Cplex k-median problem solver algorithms. Both papers 
address a significant gap in the literature by applying UFL and 
k-median problem-solving techniques in a real-world setting, 
using the actual data from the Mauritius statistical office. This 
addresses a wide gap in research for these problems as all 
known prior work on these problems was mostly theoretical 
improvements of the UFL and k-median approximation 
algorithms [6][7][8][11].  
 
[6][7][8] solve the problem theoretically by developing faster 
algorithms which are seldom tested on software generated 
data. Thus, they would achieve theoretically faster algorithm 
solutions, however in most cases these would be unusable [7] 
in the real world. This would explain why it is still rare to find 
a “solved” real-world case study in this area of research. 
Although [8] propose an algorithm that is aimed at attempting 
real world cases, there is no illustrated example of this 
achieving the proposed results. All the solutions and 
improvements would not provide a solution that the reader 
could test and use in their own context thus [2]and [3] closed 
this gap. Both [2]and [3] propose a realistic usable solution 
that “solved” this problem in Mauritius to site ULAB 
collection facilities. This work demonstrated fluently how the 
UFL problem can be solved on real data. Both [2] and [3] 
illustrated a step-by-step instance creation process which 
familiarizes the reader with how to solve a realistic real-world 
problem. In the Appendix both [2] and [3] illustrated an 
unrelated, independent, separate sample solution with results, 
and provided the code for the readers to test and develop in 
their own context. [2] [3] clearly demonstrated the algorithm 
solution to the real-world data from Mauritius using the 
ArcGIS mapping. The solutions are also visible when they are 
input on google earth.  
 
The primary contribution of both [2] and [3] is the removal of 
the distance matrix as input in the calculation for the UFL 
problem and the k-median problem, replacing the distance 
matrix with the GPS input, Euclidean distance formular. This 
simplified the data input and reduced computational 
complexity for the algorithm making it easy, usable and 
convenient as a solution. The small illustration in the appendix 
[2][3] proves that the solution is usable in many other cases, 
meaning that the same algorithm can be used for other similar 
problems. Since their introduction over 60 years ago [12][25] 
both the UFL and k-median problem have been solved using 
the distance matrix. [9][10] are examples of the CPLEX Opl 
software algorithms that solve the UFL problem showing the 

input of the distance matrix. [13] is a p-median example of 
how both problems were solved. Thus [2] [3] introduce a 
solution that does not need the input of a distance matrix but 
uses GPS based Euclidean distance calculations. [9][10] 
[11][13] and all known prior solutions used the input of a 
distance matrix in the calculation of the UFL problem and the 
k-median problem.  
 

 
 

Figure 1. UFL Matrix solution [11] 
 

It would be highly difficult to use this solution in a real-world 
scenario, which could explain why there are not so many real-
world examples. All known prior innovations to the UFL and 
k-median problem solutions were centered on improvements 
and innovations around the matrix [11] [13]. Thus [2][3] 
propose a solution which is a novel breakthrough spanning 
over 60 years [11] of work in this area. 
 
1.3. Contribution Of The Euclidean Distance Formular To 
The UFL and k-median Problem In CPLEX Opl [2] [3] 
 
To the best of our knowledge, all known prior algorithms use 
the input of a distance matrix, as input in the calculation. The 
removal of the distance-matrix in the calculation is the main 
difference between the model solution developed to solve the 
UFL and k-median problem in [2][3] compared to all known 
prior methods solving this problem. For example, [9] uses the 
distance matrix below (a), in a small nine warehouse example. 
Even in their short example, to ensure that the distance of each 
point to the other remaining eight points is combinatorically 
considered, is a big combinatorial task [2][3]. This becomes 
even more complex when you must gather the data between all 
possible combinations of distances, for example if there are 50 
locations : From the first location we label it L 1 to the last 
location L 50 
 
L 50 ->249 lists all the possible pairs  
L 49 -> 248 lists all possible pairs (same as above, excluding L 
50) 
249+248+…+20=250–1 
 
Continue with this to the last location L1 then add them up we 
have 1.1258999e+15 location distances to place in a distance 
matrix. This is somewhat easy when it is randomly generated 
by software, however, in real world practice this is extremely 
complex. Below is a distance matrix of only 9 locations [2][3]. 
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Distance Matrix [9][2][3]      
                       

𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒𝑠 ሾ ሾ0, 720, 790, 297, 283, 296, 461, 796, 996ሿ 
ሾ720, 0, 884, 555, 722, 461, 685, 245, 1099ሿ 
ሾ790, 884, 0, 976, 614, 667, 371, 645, 219ሿ 

  ሾ297, 555, 976, 0, 531, 359, 602, 715, 1217ሿ 
 ሾ283, 722, 614, 531, 0, 263, 286, 629, 721ሿ 
 ሾ296, 461, 667, 359, 263, 0, 288, 479, 907ሿ 
 ሾ461, 685, 371, 602, 286, 288, 0, 448, 589ሿ 
 ሾ769, 245, 645, 715, 629, 479, 448, 0, 867ሿ 

          ሾ996, 1099, 219, 1217, 721, 907, 589, 867, 0ሿሿ;           (a) 
 

This would be impractical in many cases in the real world 
where there might be hundreds or thousands of location points, 
and the distances that make each pair of distances [2][3]. Thus, 
a new model is developed that does not need the input of the 
distance matrix but uses the formular for the Euclidean 
distance between two points and the input of actual GPS 
coordinate location points to solve the k-median problem 
[2][3] .  
 
The formular for the Euclidean distance between two points is: 
 

𝑑 ൌ ඥሺ𝑥ଵ െ 𝑥ଶሻଶ ൅ ሺ𝑦ଵ െ 𝑦ଶሻଶ                                     (b) 
 
The UFL,k-median Cplex Opl Euclidean distance formular 
developed for this study 
 
𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 𝑔𝑒𝑡𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 ሺ𝑢𝑙𝑎𝑏𝑐𝑖𝑡𝑦1,𝑢𝑙𝑎𝑏𝑓𝑎𝑐𝑖𝑙𝑖𝑡𝑦𝑐𝑖𝑡𝑦1ሻ ሼ 
𝑟𝑒𝑡𝑢𝑟𝑛 𝑜𝑝𝑙. 𝑠𝑞𝑟𝑡ሺ𝑜𝑝𝑙.𝑝𝑜𝑤ሺ𝑢𝑙𝑎𝑏𝑐𝑖𝑡𝑦1. 𝑥

െ 𝑢𝑙𝑎𝑏𝑓𝑎𝑐𝑖𝑙𝑖𝑡𝑦1. 𝑥, 2ሻ
൅ 𝑜𝑝𝑙.𝑝𝑜𝑤ሺ𝑢𝑙𝑎𝑏𝑐𝑖𝑡𝑦1.𝑦 

െ𝑢𝑙𝑎𝑏𝑓𝑎𝑐𝑖𝑙𝑖𝑡𝑦1.𝑦, 2ሻሻ ሽ                                                        (c) 
 

The new method solves the UFL and the k-median problem by 
making a choice between facility locations and client locations, 
without considering the distance between all the points as a 
distance matrix. The newly developed method only requires 
the GPS coordinate location points [2][3]. This means that it 
opens the best out of n potential facility locations and assigns 
only m clients to these open facilities per calculation [2][3]. 
They are both heuristic solution techniques, Integer binary 
linear programs with binary variables that solve the UFL and 
the k-median problem. The new method could also be a useful 
contribution to UFL and k-median approximation algorithms, 
where they could contribute to faster approximation algorithms 
for the UFL and the k-median problem.  
 
2. REVIEWER DISCUSSIONS 
 
2.1a Reviewer 1 comments[2][3] 
 
“The originality of the work is limited, as the models (k-
median and Uncapacitated facility problems) and methods 
(direct solution of the models using the OPL-Cplex tool) 
addressed are widely known in the literature of Operations 
Research. Indeed, it is not difficult to find material about these 
problems (see, for example, https://perso.ensta-paris.fr/~diam/ 
ro/on1ine/cptex/cplexl271/OPLStudio/opl quickstart/ topics/ 
opl_quickstart_pmedian.htm1 for the k-median and https:// 
github.com/samarthrnistry/Optimization-Facility-location for 
the Uncapacitated facility 1ocation). The contribution of the 
work is mainly in addressing a specific problem in Mauritius 
with these known tools.” 

Discussion  
 
Research on these problems is on-going. The reviewer’s 
comments present some confronting arguments that demand an 
analysis. A brainstorm of what the author immediately 
construed is: 
 
 The reviewer might mean the scientific community must 

not improve solutions to these problems any longer. The 
international scientific location science expert community 
must halt, refrain and stop all its current research on these 
problems? 

 The reviewer might mean all the methods used to solve 
these problems are the same. Is it possible that the custom 
new solutions proposed can fit under a blanket term of 
well-known tools?  

 The invented solutions are in the same class as 
Mathematical model problems or the software language 
used to develop them, and not on how they independently 
and uniquely solve these problems. 

 Originality of research is based on the model problems 
UFL, k-median and not on solutions developed to solve the 
problems. 

 
Indeed, both the UFL and the k-median problems are widely 
known in literature, since they have been in existence since 
[12][25]. However, as many solutions may exist, there is 
always need for a better solution. A small improvement can 
make a significant difference. More so, the hardness of 
approximation on both these problems has not been achieved 
1.463 for the UFL problem [21] and 1+2/e for the k-median 
problem [22]. Thus, the quest is to develop an original, novel 
and better solution than what is already well-known. This 
surely cannot be overlooked. 
 
“It can be seen that researchers have tried different 
permutations and combinations of various exact, heuristic and 
metaheuristic algorithms to develop better solution methods 
than the existing ones” [24]. 
 
Open minded academia’s will ask relevant and crucial 
questions such as: How does the new solution change the 
paradigm? How does it challenge the existing solutions? where 
does the new and innovative solution lead to? how does it 
improve our society?  
 
The statement “originality of the work is limited” connotes to 
the work having existed before. It is true to say the UFL and k-
median problem has been in existence [12][25]. This 
statement, however, in this context, points to imply that the 
work has proposed new problems, which are the UFL problem 
and the k-median problem. This is not the case. The work has 
clearly proposed new solutions to these existing problems. 
These solutions are based on a breakthrough development in 
how the problems are solved. Which could in turn lead to the 
new solution becoming the best solution to use in this case of 
study, and in many similar cases, based on the results and 
evidence of its success.  
 
“methods (direct solution of the models using the OPL-Cplex 
tool)” The method used is an integer, binary heuristic solution 
algorithm which was developed firsthand, it is a newly 
invented algorithm, however, the reviewer implies from the 
statement that it is a pre-configured OPL-Cplex tool which was 
in existence. This statement appears like an accusation, it is 
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was in existence, because every solution before [2][3] uses a 
distance matrix in the calculation. [2][3] is an everyday usable 
solution which allows the input of GPS coordinates in the 
calculation of this problem. Thus, again the statement “quite 
basic” should follow with evidence of a solution which is more 
advanced solving the problem. The approach in the examples 
given [10] use a distance matrix. Figure 3 is not solving this 
problem faster or more conveniently than [2][3]. The 
mathematical models are well known  however the best student 
papers are being awarded on innovations and improvements  to 
these models [7][8][14][17][19]. 
 
2.2a Reviewer 2 comments [2] 
 
The paper examines the challenge of hazardous waste 
management from Used Lead Acid Batteries (ULABs) in 
Mauritius, a pressing public health and environmental concern 
due to the risks of lead exposure. It proposes a heuristic 
solution based on the Uncapacitated Facility Location (UFL) 
problem; a mathematical framework designed to minimize 
facility setup and transportation costs while ensuring adequate 
service coverage. The study introduces the ESMVERE Cplex 
UFL Solver, which replaces traditional distance matrices with 
GPS-based Euclidean distance calculations, simplifying data 
input and reducing computational complexity. Drawing on 
methodologies from related optimization problems, including 
the Traveling Salesman Problem (TSP) and p-median models, 
the authors develop an algorithm tailored for small- to 
medium-scale applications. Applied to real-world data from 
Mauritius, the model identifies 19 optimal ULAB collection 
sites, achieving cost-effective logistics and minimal 
transportation distances. The results, visualized with ArcGIS, 
align closely with geographic realities, underscoring the 
algorithm's practical applicability. However, the solution's 
scalability is limited, as it can process only up to seven 
facilities and 125 clients per iteration. Enhancements to 
address larger datasets are recommended for future research. 
 
Discussion 
 
The initial software used to develop the algorithm developed 
for this study had a limitation on instance input size, it was 
only reliably usable in cases where there were 7 Facilities and 
125 clients [37]. This meant that it opened the best out of 7 
potential facility locations and assigned only 125 clients to 
these open facilities per calculation. This limitation was with 
IBM ILOG CPLEX Optimization Studio 22.1.2 community 
edition. This is a free version of the software. The commercial 
version of the software does not have the same size limitations. 
The IBM ILOG CPLEX Optimization Studio 22.1.2 Developer 
Edition was used to test and compare the performance of the 
algorithms in larger instances. This enabled the algorithm to 
solve larger instances of sizes, up 1000 facilities and 3000 
clients. 
 

 
 

Figure 5. CPLEX Opl Size Limitation [37] 

2.2b Reviewer 2 comments 
 
This study's key contribution is the practical adaptation of 
theoretical UFL frameworks to address environmental 
challenges, offering a replicable model for hazardous waste 
management in other contexts. It highlights the potential for 
mathematical modeling to drive practical solutions to global 
environmental challenges as well. The paper addresses the 
pressing environmental and public health challenge of 
managing hazardous waste from Used Lead Acid Batteries 
(ULABs) in Mauritius. It proposes a heuristic solution 
grounded in the Uncapacitated Facility Location (UFL) 
problem, a mathematical model designed to minimize facility 
setup and transportation costs while ensuring effective service 
coverage. The use of GIS mapping further enhances the study's 
relevance, making the findings accessible to stakeholders such 
as policymakers and environmental agencies. While the paper 
provides a replicable framework for hazardous waste 
management, its scalability is limited to seven facilities and 
125 clients per iteration, restricting its application to larger or 
more complex scenarios. Enhancing computational capacity 
and addressing larger datasets in future research could 
significantly extend its impact. 
 
Discussion 
 
This limitation was with IBM ILOG CPLEX Optimization 
Studio 22.1.2 community edition, Figure 5 [37] . This is a free 
version of the software. The commercial version of the 
software does not have the same size limitations. The IBM 
ILOG CPLEX Optimization Studio 22.1.2 Developer Edition 
was used to test and compare the performance of the 
algorithms in larger instances. This enabled the algorithm to 
solve larger instances of sizes, up 1000 facilities and 3000 
clients. This challenge was addressed in [2][3] 
 
2.2c Reviewer 2 comments 
 
The paper addresses a critical environmental and public health 
issue in Mauritius by tackling the challenges associated with 
Used Lead Acid Batteries (ULABs). It offers actionable 
insights and recommendations for hazardous waste 
management, supported by real-world data and GIS mapping, 
with potential applications to other regions or waste types. 
However, the study is tailored to Mauritius only, and while the 
findings are valuable for the local context, there is limited 
discussion on adapting the model for diverse geographic or 
logistical conditions. A broader framework addressing these 
aspects would enhance its utility for global applications. 
 
Discussion 
 
Appendix A [2][3] hosts the algorithm, this model is 
independent and separate from the data. A thorough analysis of 
the code in Appendix A will reveal that the algorithm can be 
used in all global contexts, this will mean renaming some of 
the variable names to suit the chosen area of application. This 
in my view makes it usable globally. Appendix B on papers 
[2][3] hosts a small more detailed demonstration to which a 
google earth map is used to visualize the median location. This 
is illustrated so that it is easier to adopt the same algorithm in 
global application. The problem in this case applied 
specifically to Mauritius a small island where no such research 
on ULABs had been conducted in over 30 years. However, the 
solution developed may be applied to other countries as well.  
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to serve a given set of demands efficiently, the k-median 
objective function has been considered a better objective 
function than the mean or the p-center because of its 
robustness or its resistance to outliers [23]. The k-median 
algorithm is a variant of the k-means clustering technique. The 
aim of the k-means algorithm is to minimize the sum of 
squared distances between the data points and their respective 
cluster centroid. The data collected in many real-world 
applications may be contaminated with outliers, which can 
make traditional clustering methods such as K-means sensitive 
to their presence. Thus, robust clustering algorithms such as k-
medians are used to produce more reliable outcomes [14]. 
 
2.3b Reviewer 4 comments [3] 
 
Finally, I also like to mention that state of the art in solving p-
median problems or the UFL problem has already progressed 
much farther than what is in the work (see for example,[30] 
and [31] for p-median and [29] for the UFL.) 
 
Discussion 
 
This is not true. The results of [2][3] can be compared against 
[29] [30] and [31]. The solutions in this case and the way of 
solving these problems can be seen in [11], they used the 
distance matrix approach which made it laborious and difficult 
to input the data or even solve the problem. All the tests on 
[2][3] prove it has a faster computation time than most of the 
leading solutions. 
 
2.3c Reviewer 4 comments [3] 
 
I also cannot see why in the implementation direct line 
distance is used, as ArcGIS or any web-based mapping 
application can find the exact distances from those demand 
centroids to the alternative facility locations using the actual 
road network. 
 
Discussion  
 
Euclidean distance between 2 points, direct line distance is the 
most common distance used with almost all modern Location 
science locational models. ArcGIS has built in features for 
location science that incorporate p-median and k-median 
models in all cases they use direct line distance. Arc GIS does 
not consider the opening cost of facilities in its calculation. 
Many uses and features of ArcGIS are not meant for optimum 
reduction of costs. They incorporate to many unnecessary 
features such as topography which makes it a tedious task 
when there are too many facilities and clients. The 
identification of clients and facilities is also extremely difficult 
even when the opening costs are not considered, it can be 
extremely difficult and time-consuming.  
 
“These commercial tools rely on heuristics for solving location 
models, generally not providing technical details or solution 
quality assurance. This point has been noted by [38], who 
reported that ArcGIS did not derive the optimal solution for the 
LSCP instances. [39] also found that ArcGIS failed to 
optimally solve most of the 1059 MCLP problems examined. 
Moreover, the heuristics used by ArcGIS involve parameters 
that influence speed and solution quality, yet users are 
“prevented” from knowing or interacting with these parameters 
[40] [41]). Users are also forbidden from knowing or 
controlling the parameters of pre-processing steps in ArcGIS, 

such as assigning points to a network [42]. In practice, the lack 
of transparency and solution quality assurance raises issues of 
significance in reported findings.” [34] 
 
2.4a Reviewer 5 comments [2] 
 
A model of reverse logistics that utilizes the ESMvere Cplex 
UFL problem to locate collection points for ULABs was 
simulated and designed to accommodate nineteen ULAB 
collection points. The nineteen coordinate points can be tested, 
they can be input on google maps to verify the accuracy of the 
solution visually. The location solutions were tested using 
ArcGIS and google maps. The solutions developed in this 
study are all usable in other industries and for other purposes 
besides the purpose of this study. This is because the models 
are separated from the data. A simulation solution has been 
developed that helps in the safe collection and disposal of 
ULABs. A network has been modeled that has the coordinate 
points of the nineteen optimum locations to establish the 
collection facilities for ULABs. I accept this very solid and 
important scientific paper. 
 
Discussion 
 
Thank you 
 
3. CONCLUSION 
 
The contributions of [1][2][3] are theoretical developments, 
computational algorithms and practical applications. The 
techniques used to solve [2][3] are exact Integer Binary 
heuristic solution techniques, that can be applied in many other 
contexts.  The methodology eliminates the use of the cost 
distance matrix and replaces it with the Euclidean distance 
formular resulting in a realistically usable algorithm proven by 
the use of actual GPS coordinates. This is the first 
methodology to achieve this when solving the UFL problem. 
The software code is available for every academic to try 
investigate and test for themselves and come up with their own 
analysis.  
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