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Abstract

The objective of this research was to optimize vendor analysis report by automation to minimize reporting time and
mistakes. The manual steps were translated by visual basic for applications (VBA) in excel. The code was compiled
and executed in the form of macros and attached on userform. Time study before and after automation report was
conducted to reveal the effectiveness of the suggested method. The suggested automated method took 88.56% less
time in the comparison of old (manual) method of making vendor rate analysis report. The mechanism of automated
report formation can be incorporated in Microsoft Dynamics AX 2012 which is already implemented there; thus
authors of this paper suggest that it should be implemented in AX ERP because excel automation is not the
permanent solution. Earlier work has been done on the use of VBA and many researchers have used this for number
of problems in excel, word, MS project and Auto-CAD but it was never been used for report automation in MS
excel. In the present research, it was used for the automation in such a way that user needs to do nothing but few
clicks to complete the report in few seconds.
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1. Introduction

Procurement and purchasing one of the main measures of supply chain (Sarkis and Srinivas Talluri 2002). Most
important part of the final cost of any product is determined by the procurement cost; this is because, long-term
company's visibility is determined by the selection of vendors (Gallego 2011). Nowadays, in such a interrelated and
competitive business environment, companies are dealing with the effective decision making in the context of
business partner's selection (Imeri et al. 2014).

Many international companies have increased their level of outsourcing and begun to rely more on their supply
chain network as a foundation of competitive advantage(Lammi 2015). The difference of the new approaches is to
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apply a policy of using a single supplier (or a few), for a relatively long term, with agreement of continuous
improvement and to maintain this relationship as long as there are no problems in the relationship with the
supplier(Gallego 2011). The study depicted that quality and cost factors for supplier evaluation are insignificant. The
delivery and supplier relationship management have significant influence on evaluation of the supplier. The research
also depicted that supplier evaluation has significant influence on process improvement (Shiva Prasad et al. 2016).
Suppliers are important to buying firms not only in financial terms but also to an increasing extent, they provide
customers with access to technologies(Brusoni, Prencipe, and Keith 2001). Supplier performance has thus
substantial impacts on the efficiency and effectiveness of their customers(Fredriksson and Araujo 2003).Over time a
number of complementary dimensions have been proposed, but in practice the majority of supplier evaluations
comprised just three factors: price/cost, quality, and delivery(Fredriksson and Araujo 2003; Imeri et al. 2014).

Visual Basic for Application VBA is the Microsoft’s programming language used in MS excel for the automating
process of manual operation. In excel it performs calculations with 100% accuracy in less time. (Abidin et al. 2015).
Generally VBA can be used for mathematical calculations like making variables, dealing with diverse equations and
producing results (Bernard, Dwi Minarti, and Hutajulu 2018)(Norton and Tiwari 2013). It is also called a macro
programming. Macro is the group of instructions by assistance of which complex user determined operations are
automated in MS office environment (DING et al. 2017). When VBA in MS office is used to program applications,
it involves no or very little cost. Moreover, accuracy in complex analysis also increases. In fact less skilled
employee can set off such applications and can get precise results with increased efficiency (Blayney and Sun 2019).
After macros are programmed in excel they can be run just in one click of the button .By using VBA user can
initiate user-defined functions and automate all spreadsheet tasks.(Abraham and Corporation 2008). As compared to
spreadsheet environment and excel formulae Visual basic editor (VB) and VBA are different (Abraham and
Corporation 2008). The benefits of VBA in excel are automates repetitive and routine tasks, accessibility to other
users, reduces the turnaround time, reduces the formulas burden used in excel reports protects workbook and hide
worksheets. (Bernard et al. 2018). Microsoft has given the facility of VBA into its numerous office applications that
is word, excel, access and PowerPoint. In the industrial world, Microsoft excel is classified as the most acceptable
application as the worth for spreadsheets and at the mean time the application of VBA can also be used in the rooted
(Cirujano and Zhu 2013). Current research paper presents the automation of material delivery time analysis report
by using VBA in excel. Here by the administration of ABC Footwear Company thought to automate some of office
work in MS excel because of substantial workload of manual work at the purchase department of ABC Footwear
Company. In this regard extra time will be given to employees for relaxation and learning other activities. At the
mean time the mistakes were also focused to be reduced from the calculations of the report. With respect to that
material delivery time analysis report was automated by using VBA in excel.

2. Literature Review

According to the needs of the purchase department of the ABC Company, plan and formulae were kept to be the
same but the manual operations from the report were totally removed. As in apropos of VBA, literature was
reviewed in the context of automation in MS excel. A research was conducted by Kalwar and Khan (2020) in which
acquisition report and purchase order were automated by the help of VBA in excel. Instead of 2097 seconds both
request took only 520 seconds after the automation. By using VBA in excel ZainulAbidin et al., (2015) summarized
Air Pollution Index (API) and Water Quality Index (WQI). VBA program was used with converted formulae and the
application was programmed for calculating the indices. In order to to climax the value of index coded details of the
index was calculated by itself shown along with it. Ahmadi et al., (2018) accomplish as a Dairy model by using
VBA in excel. The execution of the CTR Dairy Model was carried out in research by using VBA by Ahmadi et al.,
(2018). CTR dairy is a effective simulation model for grazing lactating dairy cows that is used to forecast the overall
milk production and profits on numerous framework like under the irregular schedules of feeding the
ruminaldigestion it is used for the absorption of the nutrients. In the last few years, spontaneous driving came on the
surface before the government and general masses(Kalwar et al. 2020)(Khaskheli et al. 2018). To transform input in
to output, the CTR dairy model was translated into excel VBA because pf infrequent clients and discontinuation of
SMART software. By this research it was turned into accessible to the broad range of farmers, researchers and
advisors, dairy nutrition consultants (Ahmadi et al. 2018). With the help of excel VBA Junior et al., (2011) made the
result of Leak Analysis Program 5 (RELAPS) and Reactor Excursion through post-processing developed - . It was
highlighted to be significant to pace up output data analysis(Belchior Junior et al. 2011). By using excel VBA Rushit
Hila (2009) programmed to identify outliers in the data and arrangement of data by itself. For substantiating data and
cleaning it before importing it into Microsoft access(used as database) various steps were automated (Hila 2009) By
using VBA excel a new method was developed 1 in order to create manpower planning report automatically Ciruja

© |IEOM Society International 19



Proceedings of the International Conference on Industrial & Mechanical Engineering and Operations Management
Dhaka, Bangladesh, December 26-27, 2021

and Zhu (2013). According to new method roles, assignments and schedules of the engineers for various projects
were collected. After that collected information was examine, assemble and sort out. The method ensured its
significance by getting validated in consulting firm with more than hundred employees. It highlighted that
manpower planning report could be deduced through it; hence, it would result in reducing time and cost(Cirujano
and Zhu 2013). By using VBA in excel an application to transfer an image data to a worksheet click of Web-icon
from the data set was made as an application Sato and Yokoyama (2001) (SATO and YOKOYAMA 2001). Lessa
et al., (2016) used visual basic for application (VBA) in excel to automated a practical mathematical model for
calculation of logic program and packaging. For getting pakages filled automaticallythe designs of graphics were
created (Daniel et al. 2016). Furthermore, VBA for the first time in 2014 H. Evenson (2014) used to excute
instrument communication in excel(Evensen 2014).Donald E. Blattner and Valrico, FL (2007) by using VBA in
Microsoft invented a project An automatic report generating system. The invented system created the way for users
to select, format filter and sort the report with the help of dialogue box highlighted on the screen (Hila
2009).Mapping rules were also executed in the form of VBA macros in excel by Wettlaufer (2010). For each report
one macro was programmed. Expected values were written in the separate spreadsheet i.e. expected value
spreadsheet. Later on, it moved the patients follow-up to the merlin net server for processing the data and processed
patient follow-up session was generated which included reports package in the WinRAR file (Hila 2009).
Moreover,Norton and Tiwari (2013) used VBA to develop code for making engineering students comprehend the
analysis of novel freezing technology (Norton and Tiwari 2013). Bartoszewicz and Wdowicz (2019) developed a
new method for the analysis of production process, its automation and visualization was contained on the
synchronization of production planning module of SAP enterprise resource planning (ERP) with VBA and excel
worksheet. Another data analysis and migration was re-engineered and implemented- that was of 2 hours. It was
more resilient and swift and with the assistance of which thorough process of convoluted analytical report was paced
up for the novel process in just 5 minutes. ((Daniel et al. 2016). Harahap and Azmi (2017) conducted a research
with the aim and objective to advance the application by using VBA excel that could make the mediocre level
rainwater conveyance system- using rational method as highlighted in MSMA 2 (Evensen 2014). Furthermore, Yan
and Wan (2017) created an application with the use of VBA excel for an automatic calculation and generation of bill
of material (BOM) of transmission line. The application and design of the template and errors in the process of
designing of total steel BOM were improved because Accuracy and efficiency are widely reduced (Yan and Wan
2017).At planning and costing department of ABC Company of Lahore a research was accomplished by Kalwar and
Khan (2020) in which the acquisition and purchase order reports were automated The report formation time was
reduced from 2076.751 seconds to 516.578 seconds (Kalwar and Khan 2020). A dynamic model in order to learn
the concept of lag order and the developed model was to be used for financial data computation and statistics’
classes was designed by Mustafa and Hatemi-J, 2020. It was multi-variate and multi-steped complex process.
Finding optimal lag value was automated easily by the use of VBA in MS excel. (Mustafa and Hatemi-J 2020).

3. Research Gap

Tremendous amount to work has been done on the use of VBA and many researchers have used this for number of
problems in excel, word, MS project and Auto-CAD. It was never been used for the report automation in MS excel.
In the present research, VBA was used for the automation in such a way that user needs to do nothing but few clicks
to complete the report in few seconds. Research gap of present research is enough to be reflected from the presented
VBA code and purpose of report automation.

4. Aims and Objectives

Aim of the present research was to save the time the employee is using on the report formation and increase the
reporting accuracy.

e To automate the report by using VBA in excel
e To minimize the calculation error to zero
e To increase the reporting productivity

5. Research Methodology

Research methodology is the description of methods has been used for conducting research. Under this heading, data
collection, data analysis, tools used for the report automation and method of calculations were discussed in detail
below given headings.
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5.1 Data Collection

The data used in the present research was primary in nature and was collected from the person who was supposed to
make this report in excel. Data included the description of various activities needed to make the report. The time
study (seconds) for the each of the manual activity performed for the making the report was conducted by using stop
watch. Ten observations of time for the each of the manual activity were taken. After the report was automated, the
again time study of the automated execution of the report was also conducted so that both of the methods could be
compared in terms of time-effectiveness. Moreover, snipping tools in MS windows was used for taking the snaps of
various manual and automated steps of the report.

5.2 Data Analysis

After the data was entered into MS excel, it was shaped in the form of tables, average time of each activity before
and after automation was calculated. The performance of both methods was compared by making the equations
(calculating total time of report formation).

5.3 Tool Used for Report Automation

At the very first, authors learned the manual way the report was made and all those manual steps were translated into
the code of visual basic for applications (VBA) in MS excel. By the help of VBA vendor analysis report was
completely automated and the code was compiled and executed in the visual basic editor of MS excel. The code was
split into small parts in the form of macros and all those macros were called behind the command buttons attached
on the userform. User just needed to click the button and the command was used to be executed.

Macro program included the use of nested if statements. When If statement is applied in the program, it searches for
the values if they satisfy the defined criteria, desired result is returned and in case the condition is not true then
another result is returned (Blayney and Sun 2019). When there more than one conditions on the analysis of scenario,
set of operators used in that situation i.e. conjunction (And), disjunction (or) and negation (Not) (Hart-Davis 2005).
When if statement is needed to be applied on the whole data, then there would be the use of something which can
repeatedly apply that condition on each of the item one by one. For such situation, looping technique is used. Loop
is used to repeat the block of code number of times (Walkenbach 2015). In the automation of present report, nested
if conditions were used in loops so that they could be applied on the whole data. Mostly, for-next loop were used in
the programing.

5.4 Method of Calculations

There were different indices and parameters which were used for formulating the equations are presented as under.
The notations are allocated and defined for the required indices and parameters. Thirteen equations are formulated
for various calculations.

6. Old Method

Old method for making the vendor rate analysis report was consisted on the number of manual tasks which were
used to be performed by an employee in MS excel in order to make the vendor rate analysis report. The descriptions
of all those tasks are presented in the table 1. The basic needed data for the preparation of vendor rate analysis report
was used to be downloaded from Microsoft Dynamics AX in excel (basic data). The notations used for the old
method are the following:

a=Download Data from Microsoft Dynamics AX

b=Take year by the help of '=yaer' formula

c=insert the pivot table into the same worksheet

d=Delete the basic data

e=Copy data from the pivot table and paste next to it
f=Delete the pivot table

g=Inset the first column for warehouse

h=Put Warehouse for each category of items

i=Delete last two columns

j=Set the values in descending order as per the last column
k=Apply formulae for average price, quantity variance and item average of three years
I=Pu the interior color in headers and put borders on the data
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T=Total time needed to prepare the vendor rate analysis report

Manual tasks needed to be performed in order to prepare the vendor rate analysis report are enlisted in table 1 along
with their time study. on the same time, average time of each of an activity was calculated.

Table 1. Time study of the various manual tasks needed to do be performed for the preparation of vendor rate
analysis report

Activity Obs. 1 Obs. 2 Obs. 3 Obs. 4 Obs. 5 Obs. 6 Obs. 7 Obs. 8 Obs. 9 Obs. 10 Mean
(sec) (sec) (sec) (sec) (sec) (sec) (sec) (sec) (sec) (sec) Time(sec)

a 62.03 69.43 68.96 69.81 59.52 62.03 70.9 73.08 54.95 68.25 65.896
b 7.77 8.07 6.35 941 3.19 8.77 9.02 9.21 6.66 9.1 7.755
c 15.73 21.88 23.26 24.64 253 17.32 23.99 13.73 21.11 26.63 21.359
d 5.16 4.61 2.75 3.39 4.23 247 6.34 1.97 6.7 2.53 4.015
e 4.64 4.79 4.26 5.42 6.05 7.43 4.71 4.82 3.78 3.46 4.936
f 3.83 291 2.79 3.29 2.32 3.3 2.7 3.37 3.39 4.05 3.195
g 3.11 2.95 2.64 2.94 2.86 3.08 2.96 2.94 2.99 3.03 2.95

h 365.59 387.97 290.04 316.48 277.54 300.14 403.79 315.16 327.55 260.08 324.434
i 6.61 2.9 5.34 333 441 6.25 4.83 4.12 5.35 3.88 4.702
] 8.45 10.68 8.12 12.11 11.52 8.32 7.94 8.27 8.16 11.12 9.469
k 149.21 179.93 220.21 180.19 156.49 155.88 178.61 174.35 162.77 162.65 172.029
1 67.77 63.04 53.14 53.49 48.13 64.05 66.68 62.2 574 59.96 59.586

T=a+b+c+d+e+f+g+h+i+j+k+l1
T =680.326 sec
T=11.33 min

Total average time needed to prepare the vendor rate analysis report was calculated to be 680.326 sec (11.33 min) as
calculated by the help of above equation.

7. Suggested Method

Suggested method is the automation of all the manual tasks which were used to be performed by the operator to
prepare the report. This automation was made possible by the help of visual basic for applications in excel.

The interface for execution of macros is designed at the initial stage. The back commands are worked properly and
redesigned for the developed macros. The needed worksheets are designed after the macros. Macros were
programmed to for the automation of all the manual tasks in excel. The required activities are performed on the new
suggested method and revised time consumed by the new method is calculated.

In order to compare the performance of old and suggested method; therefore, time study of all activities performed
in order to prepare the vendor rate analysis by new method was conducted (see table 2).

Notations

m=Press Ctrl + Q and Form Appears

n=Execution time of Command Button 'Refresh Data'
o=Execution time of Command Button "Pivot Table'
p=Execution time of Command Button "Transfer Data'
q=Close Form

Table 2. Time study of various tasks to be performed in order to prepare the vendor rate analysis as per suggested method

. Obs.1 | Obs.2 | Obs.3 | Obs.4 | Obs.5 | Obs.6 | Obs.7 | Obs.8 | Obs.9 | Obs.10 | Mean

Activity Time
(sec) (sec) (sec) (sec) (sec) (sec) (sec) (sec) (sec) (sec) (sec)

a 62.03 69.43 68.96 69.81 59.52 62.03 70.9 73.08 54.95 68.25 | 65.896
m 2.15 1.84 2.11 1.99 1.93 2.25 1.96 1.72 1.94 2.21 2.01
n 3.21 3.72 3.5 3.8 3.25 3.34 3.74 3.11 3.21 3.18 3.406
0 2.96 2.92 3.07 2.98 2.98 3.16 2.74 3.17 3.24 2.97 3.019
p 1.96 2.12 1.96 1.84 1.77 1.72 1.9 2.14 1.83 1.91 1.915
q 1.73 1.51 1.5 1.45 1.45 1.66 1.65 1.42 1.45 1.43 1.525

T=a+m+n+o+p+q
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T=77.771 sec
T=1.296 min

Total average time taken by suggested method during the preparation of vendor rate analysis report was calculated
to be 77.771 sec (1.29 min).

8. Discussion

Employees are hired for every small and medisieum enterprise (SME) for making reports on daily monthly and
yearly basis. Almost all of the report in mentioned sector is executed in MS excel. Sometimes in MS excel there are
more chances of error and it takes massive amount of time generally in case of complex reporting. For that reason
MS has given mouldability of customized automation in its applications like Excel Word Power point and VBA.
The work on VBA is conducted in visual basic editor (VBE). Therefore, Other technologies are developed by
Microsoft that are VBA, VSTO, ActiveX and etc. (DING et al. 2017)(Porter and Stretcher 2012). VBA technology
is provided on the platform of many softwares of Microsoft window (Kuka and Karamani 2011)(Norton and Tiwari
2013)(Harahap and Azmi 2017). Nowadays companies, industries, employees are enforcing to get the information
and knowledge of using VBA (CHATVICHIENCHA 2015). When it is about VBA, then it is about the
customization and development in integrated development environment (IDE) in the applications of MS office for
the automation and simplification of manual, complex and repeated work (DING et al. 2017)(Evensen 2014)(Minto
2009)(Harahap and Azmi 2017)(Kuka and Karamani 2011). Simply, it is known for automating the routine work in
existing office productivity applications (DING et al. 2017)(CHATVICHIENCHA 2015). Objective of the present
research was to automate the material delivery time report analysis. However when employees often used to forget
the steps of making the report and due to this chance of error was greater, this report was used to be prepared at that
case company once in a month. Number of macros were programed to implement those commands which were once
done manually in excel. All the macros were on the hand of userforms to give command as they could be start by
clicking once. Userforms are used when the input from user is to be taken (Evensen 2014). A code is needed so that
operations can be run by itself. (Evensen 2014)(Harahap and Azmi 2017)(Kalwar and Khan 2020). If literature is
traced back and the prevalence of same research is found. Like VBA was used by Bartoszewicz and Wdowicz
(2019) in contrast to remake and execute the process for migration of data and its analysis, it was faster, flexible and
the way to speed the complex analytical report formation, comparison of old and new method revealed that by the
help of VBA, and as usual time of report was reduced form 2 hours to 5 minutes (Bartoszewicz and Wdowicz 2019).
Furthermore VBA was also used by Cirujano and Zhu (2013) , they performed a work on the manpower resource
planning report, an experienced employee had to work for 30 working hours to make the report but after the
automation by VBA, it takes 10 minutes (Cirujano and Zhu 2013). Just like that, by using VBA Kalwar and Khan
(2020) automated the acquisition report at the designing and costing department of the company by which 75% of
the employee's time was saved (Kalwar and Khan 2020). Instead of using old method which took 5.324 minutes for
preparing the material delivery analysis but by using new method it takes 1.55 minutes. Comparison of the time
study of both methods shows that the new method takes 70.86% less time as compared to the old method. It is
obvious that new method is more favourable, and there is no any chance of error in the report as if basic data is
100% accurate because of automated operation. By using VBAYan and Wan (2017) created a mechanism of
generating bill of material of transmission line ; efficiency and accuracy of calculation are tremendously improved,
at the same time, errors in the calculation process of steel BOMs were lowered (Yan and Wan 2017). VBA was also
used by Abidin et al., (2013) and figured API and WQI in the automated way. In this way the errors turnaround time
were reduced.

9. Conclusion

Automated systems have always been time saving and productive especially in the computerized work. In the same
way, vendor rate analysis report was automated by the help of visual basic for applications (VBA). Time study of
old and automated method for making the vendor rate analysis report was conducted. In old method, user used to
take 680.326 seconds (11.33 min) to prepare the vendor rate analysis report; whereas, by new method he/she needed
77.771 seconds (1.29 min) to make the vendor rate analysis report. The comparison of both methods indicated that
the new method takes 88.56% less time as compared to old method (manual method). At the same time, the
accuracy of the new method was verified to be 100%.
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10. Future Implications

The mechanism of automated report formation can be incorporated in Microsoft Dynamics AX 2012 which is
already implemented there; thus authors of this paper suggest that it should be implemented in AX ERP because
excel automation is not the permanent solution.
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