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Abstract—Field service work requires service organizations
to have a fast and reliable way of assigning and monitoring field
service job orders. The nature of such business often requires
employees to be in the field and capabilities such as location
mapping and task assignment notification would greatly assist
them in performing their work. This paper highlights the
importance of mobility and data accessibility in field service
work. With the use of the online Field Service Monitoring
System and Mobile Application, field service organizations, such
as Third Party Contractors of Electric Distributors, can now
assign job orders remotely to their employees in the field,
providing all the crucial information for performing specific
field service task. The online system sends job request
notification straight to each Field Service Employee mobile
device, allowing a faster way of communicating job
responsibilities. The Mobile Application on the other hand
provides a portable online access to each job order details.
Information such as structure standards, and material list would
assist in ensuring the quality of work. Through the use of the
Field Service Monitoring System, managers are able to assess
which employee fits the job requirement by using customer
feedback while field employees can respond to job request faster,
are provided with more accurate and up to date information and
location mapping together with portable tools in order to show
the quality of their work ensuring high quality service.

Index Terms—Field service monitoring, Android application,
Google cloud messaging, job order assignment.

. INTRODUCTION

The development of various technologies for business
clearly shows how the industry recognizes the potential of IT
implementation in business organizations. Information
systems were developed not only to assist in data processing
but also to collect significant data that will be used for upper
management decision making. Ubiquitous, mobile and cloud
computing, on the other hand, ensures not only the ability of
organizations to reach more clients but also to provide
consumers with greater power [1]. These technologies not
only allow customers to see, compare and select the services
they prefer, it also allows them to provide feedback in order
for the businesses to know how they can serve their clients
better.

One of the organizations greatly assisted by technology is
the service sector. The service industry has always been an
integral part of the economy. The service industry aims to
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create and provide clients with services rather than products
[2]. Service industry includes utilities such as electric
distributors, telecommunications, and oil companies as well
as professional services such as medicine and software
development. Since most of the services provided are a day to
day necessity, the service industry became one of the most
successful fields of business. For instance, in the Philippines,
the service sector has clearly proven its rapid growth. As a
developing country, the Philippines has always been known
for its agriculture and manufacturing business. Yet the service
sector has almost 19.4 million Filipinos under its employment,
a number greater than those employed under the
manufacturing and agriculture business put together [3].

As defined, the service industry's main commaodity is the
service it provides to its clients. Because of this, it aims to
continuously improve its service quality and efficiency to
show better service value. Doing so would lead to better client
and service provider trust that will lead to better profitability.
With its distinct processes such as job request, job scheduling,
employee dispatching and providing services to various
locations, such organizations require careful management in
order to attain the goal of better service provision.

One of the ways of improving service efficiency and quality
is through field service monitoring. Field Service Monitoring
is a branch of Field Service Management that provides
automation of necessary functionalities for managing the field
service of service providing companies. Field Service
Monitoring focuses on monitoring job status and assigning
service personnel to specific tasks. Such monitoring is very
important since the industries’ main commodity is its service
quality. In addition, since most field service organization
operates by assigning jobs, careful work assignment is very
crucial in optimizing productivity and service quality. This
includes balancing the assigned workload as well as assigning
the appropriate job to a specific employee depending on their
skills and specializations [4].

In the past, only selected types of service organizations
implement techniques in managing field service assignment.
Of the three types of service industry, only product delivery
and emergency services implement field force automation [5].
Examples of these are automations are those used by logistic
services. Another is the automated GPS tracking employed by
emergency services in the United States. The third type of
service organization, which is after sales service, has only
recently found the significance of increasing its focus in
managing field assignments through automation.

Because of its features, a field service system has the
capability to greatly contribute to a service institutions growth
and success [6]. Currently, such systems were able to
penetrate a quarter of the service market [7]. Organizations
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such as cable operators and utilities distributor were provided
with an easier way to dispatch their employees to different
locations. It increases not only a company’s capability in
customer relation, but also assists in increasing customer
satisfaction and most importantly company profitability.
Electric distribution companies handle the provision,
monitoring and maintenance of electricity to large scale areas.
It involves transmission of electricity from transmission

systems used by power plants to individual customer locations.

Because of this various systems are utilized in order to
properly manage and maintain electric distribution. [8] Since
electricity is a necessity, one of the largest service
organizations in the Philippines is an electric distributor.

Third Party Contractors accredited by the electric
distributors are created in order to further provide quality
service to customers. Third Party Contractors handle job
request for service structure construction, in this case, service
entrance construction. Applications are submitted by
customers to the electric distributor branch near them or,
directly to a third party contractor. Document processing and
service entrance construction is then handled by the third
party contractors. Employees of third party contractors are
assigned to each job application through text messages and
calls. Information regarding the application is provided
through the same media if the employee is already in the field.
All structure standards are provided by the electric
distributors and the third party contractors are required to
ensure that all structure follow these quality and safety
standards.

Employees of third party contractors are often assigned on
the field. Thus, it is of utmost importance for the third party
contractors to have a reliable way of communication, in order
to assign tasks to its employees in the field.

The development of Field Service Monitoring aimed to
assist third party contractors of electric distributors in
receiving, managing and dispatching job orders for new meter
installations provided by the contractors. The system was
designed to receive new meter applications from customers
and allow managers to assign job orders to contractors. The
system will then notify contractors on their mobile devices
and online accounts of the job request. Mobile notification
will be done through the use of Google Cloud Messaging.
Google Cloud Messaging allows mobile applications to send
and receive notifications through the use of the internet [9].
Contractors will then send notification of the job request to its
electricians. Electricians would be able to take images of their
job progress using their mobile application when the job is
completed.

The clients may then provide feedback on how well the
electricians, field personnel and contractors handled the job.
This will assist the managers and contractors with regard to
assigning future job request.

Through this system, contractors are able to assess their
field employees through customer feedback, aiding in
assigning the employee that performs well in a specific job
type. Field employees, with the use of the mobile application,
can now receive and respond to job request faster through
Push Notification, and are provided with the assistive tools
such as actual location mapping and image capture in order to
ensure fast, reliable and high quality service provision.
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Field Service Monitoring System is composed of a website
and a mobile application. The website was developed using
PHP. The mobile application, on the other hand, is android
based and was developed using Java language. Eclipse 4.2
was used as Integrated Development Environment (IDE) for
its development. To enable data sharing and accessibility,
MYSQL was used as server based database management
system. JSON parsing was utilized in order for the mobile
application to access the server based data in MYSQL. This
ensures that the available information on the website is the
same with what is on the mobile device. Google Cloud
Messaging was utilized to allow push notification for all new
assignments while Google Maps was used for service location
mapping. Image capture and upload was provided to show
proof of quality of work by the electricians

THE DEVELOPED SYSTEM

A. System Architecture

New job request in the form of new service application is
handled by the system through a form on the website where
clients provide the required details for service application
such as their name, service address and type of location. This
is essential since a feasibility study is needed before their
application can be approved. A map of the location is
available for the client to select the service location for
visiting. This detail will then be checked by the electric
distributor manager and then assigned to a specific contractor
for follow up. If a client already has a preferred contractor,
applications will then go straight to the contractors. The
contractors will then receive notification on their mobile
devices and online accounts of the details of the customer
application. The system used Google Cloud Messaging to
enable the push notification for the application. Push
notifications contain the name of the client assigned to the
contractor. Tracking of job orders such as document
processing will be posted on the customer’s account on the
website for them to see their application progress.

Afterwards, contractors can then assign job orders to their
field personnel and electricians via mobile or the website. The
system can provide suggestions on which electrician is most
suitable for the job. New assignment notifications for field
employees are provided through the Push Messaging. The
field personnel and electricians will receive the details as well
as the map of the location for servicing on their mobile
devices through the mobile application. The field personnel
will visit the location for inspection and to see if the customers
follow the structure requirements of the electric distributor. If
so, then the field personnel will approve the application and
have the customer submit the requirements for document
processing. Once the document has been processed, the
electrician may now start the construction. An image of the
structure standards together with the materials for
construction is also available in the mobile application in
order to assist the electricians in constructing the service
entrance. Electricians can note progress as well as take
pictures of the structure after its completion. Customers can
provide client feedback to monitor job performance of
employees which will then be used by the system to
recommend the employee that is most suitable for a specific
job type. Fig. 1 shows the system architecture of the Field
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Service Monitoring System.
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Fig. 1. System architecture of field service monitoring system for electric
distributors’ third party contractors.

B. Software

Interfaces were provided in order for the user to interact
with the system. The website has a login in screen where the
user can log in using their credentials into the system. A
dashboard was provided in order for the users to view sales or

performance statistics and to navigate around the website. Fig.

2 shows the prototype of the website dashboard.
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Fig. 2. Dashboard of the field service monitoring system.

The online system has forms for managing srvice
applications, job types and employees. It also has a form for
customer feedback where employees can be rated by
customers.
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The mobile application on the other hand allows only field
service personnel to access. Fig. 3 shows the prototype of the
login screen of the mobile application.

Fig. 3. Login screen of the field service monitoring system — mobile.

The mobile application shows the list of all jobs assigned to
the employee. An employee may choose to view all pending
job orders or a list of all completed jobs in the past 7 days.
Once the employee has selected a client hame, the details of
the application will be shown by the system. Fig. 4 shows the
prototype of the service application details on the mobile
application.

123 Poblacion 1 Tramo St.
Pamplona lil, Las Pinas City

Packago A

Fig. 4. Service application details.

The application can show the map of the location and also
allow electrician to view structure standards of the job. In
addition, the application also allows the electricians to take a
picture of the location. The image will be uploaded to the
server and be viewable using the website.

C. Research Methods and Techniques

The research was a descriptive study, focusing on the
concerns and problems encountered by Third Party
Contractors of Electric Distributors. After gathering all
required data, the research utilized the Developmental
Method. Developmental method was chosen in order to
develop a program for the purpose of improving the existing
process or system within an organization. Adaptive Software
Development (ASD) was used as software development
methodology. Because of its agile nature, ASD allows the
developer to develop the system in small increments that will
then be checked by the clients. In addition, ASD provides
flexibility regarding the software development, allowing
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changes to occur if necessary [10]. A web-based program
together with a mobile application for android devices was
developed by following the phases in system development.
The system aimed to assist the employees in handling their
field service task.

Table | shows the number of respondents who participated
in the study.

TABLE I: FIELD SERVICE MONITORING SYSTEM RESPONDENTS

Respondents No. of Respondents
Contractors 3

Electricians 14

Field Personnel 10

Manager 1

In order to properly evaluate the system, a total of 28 field
service employees, specifically, contractors, electricians,
field personnel, and electric distributor’s branch manager
were selected using Non-Probabilistic Purposive Sampling.

The respondents came from selected Third Party
Contractors from Las Pifas City.

The first objective of the research is to find challenges
encountered by the employees of Third Party Contractors in
performing their field service task. Through a survey, the
research found that the most common problem faced by the
employees is the use of various medium of communication
such as text messages and calls in providing field service
information. It was found that the use of such media results to
the inaccuracy of information provided to the field service
employees, delaying the delivery of service. Another problem
often encountered by the employees is finding the actual
service location. Since the only provided information
regarding the service location is the service address,
employees occasionally have a hard time finding the actual
service location.

Another objective of the research is to develop a system
that will assist Third Party Contractor employees in their field
service task and to alleviate, if not remove, the challenges
often encountered by such employees in performing their job
functions. To test the level of effectiveness, the developed
system underwent an evaluation, with the respondents being
the selected employees of Third Party Contractors. The level
of effectiveness of the system was tested in terms of its
Security, Accuracy, Performance and User Friendliness.

Table 11 shows the summary of findings regarding the
respondents’ perception on the level of effectiveness in terms
of the aforementioned factors.

RESULTS AND DISCUSSION

TABLE Il: SUMMARY OF FINDINGS REGARDING THE LEVEL OF
EFFECTIVENESS OF THE SYSTEM

Variables Tested Mean
Security 4.38
Accuracy 4.56
Performance 4.73
User Friendliness 4.70

After evaluation, the level of effectiveness of the system in
terms of Security earned a 4.38 mean, showing that the
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respondents agreed that the Field Service Monitor was able to
ensure the security of gathered data.

With regards to accuracy, the system earned a general mean
of 4.56 with the respondents agreeing that the usage of a
centralized database to ensure the accuracy of data greatly
benefited the business process.

The general mean for the level of effectiveness in terms of
performance earned a 4.73 mean. The use of the online system
together with the mobile application also assisted the field
service employees in both accessing the data remotely and
finding the client’s service location through the use of maps.

Lastly, the user friendliness of the systems earned a general
mean of 4.70. The respondents also agreed that the software
was easy to use and user — friendly and that the controls
presented in the website and the mobile application
performed their assigned function well.

IV. CONCLUSION AND RECOMMENDATION

Based on the acquired results of the study, the research
came up with the following conclusions:

Mobility and accessibility of accurate information were
very essential for field service tasks. Due to the manual
processing of applications, certain scenarios occur that often
results to the delay in the delivery of service, specifically
service entrance installation. The medium used in relaying
service application information as well as the quality of the
information provided and its availability are factors that are of
great importance in field service delivery and thus problems
that arise regarding the aforementioned factors greatly affect
the overall performance of field service work. Such scenarios
may not only lessen the quality of service provided by field
service organization but also lessen customer satisfaction.

The results of the survey showed the system to be ‘VERY
EFFECTIVE’ in all four factors, namely Security, Accuracy,
Performance and User Friendliness.

It is concluded that because of the features available in the
mobile application and website of the Field Monitoring
System, the problems encountered by field service employees
as mentioned earlier may be avoided. The system can assist
Third Party Contractors in assigning and monitoring all job
orders. In addition, the system also provides suggestions
regarding job assignments as it has a feature of ranking
electricians depending on the customer ratings. Having both
website and the mobile application, the system provides a
portable way of accessing and manipulating data as well as
managing a certain task or job request. The feature of
mapping which is accessible both through the system and the
mobile application provided a better guide in order for field
service employees to find the location of the area to be
serviced. The system will greatly assist employees in their
field service tasks.

Over all the system’s user friendliness, provision of data
security, accuracy and high performance contributed to the
overall ‘VERY EFFECTIVE’ rating as per evaluation of the
respondents.

In the future, the researchers may extend the study by
adding real time location tracking of the field employees
through GPS. Furthermore, automatic queuing of job orders
based on priorities and other factors will greatly assist in the
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assigning of task to personnel. Monitoring of all equipment
and assets of the organization as well as monitoring of all
materials used by electricians in performing job requests
would also greatly benefit the organization.
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