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ABSTRACT 
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Business performance improvement requires that businesses have information regarding 
 performance levels and are able to utilize this information to develop business processes 
 and activities. The more there is business information to be gathered and analyzed, the 
 more important becomes the role of information systems. The research problem of this 
 thesis is associated with information management and information system utilization to 
 improve  business  performance  in  project  and  resource  management.  The  main  goal  of 
 this research is to discover, what project management related information is of interest 
 for business unit managers when evaluating the business performance. Another goal is to 
 recognize and utilize the important human resource and vehicle tracking related data that 
 could result in higher efficiency in resource planning and fieldwork monitoring. 


The case company operates in telecom network and maintenance service business. A con-
 structive research design is used to propose ways to communicate the information gath-
 ering and utilization needs e.g. to business unit managers and planning engineers. A com-
 bination of a workshop, meetings and an interview was used for data collection. 


The results include an information model for the project type deliveries process related 
 information gathering and utilization for business unit managers and planning engineers 
 to monitor the important information. The findings indicate that there are several indicator 
 categories that should be of interest. In addition, the project related indicators help to find 
 the  best  practices  and  on  the  other  hand  those  areas,  which  require  development.  The 
 resource planning related results show that the project management information system 
 usage and project and job planning in Gantt are essential tools to estimate the resource 
 demands. The demand related information should be connected to the personnel availa-
 bilities and competencies information and utilized in the work order dispatching system. 


In  addition  to  human resources,  vehicle tracking  is  essential in  fieldwork  management 
and logistics optimization. Case company’s tracking reports were improved visually and 
comparison between vehicles made easier in order to keep managers’ focus on relevant 
issues and save time in the report analyzation. The results of this research highlight that 
through the utilization of information systems and gathering of essential delivery process 
information,  an opportunity to  develop  processes  and practices in  project  management 
and resource usage for business performance improvement is created. 
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 suorituskyvyn kehittämiseksi projektitoiminnassa 


Tampereen teknillinen yliopisto 
 Diplomityö, 84 sivua, 6 liitesivua 
 Huhtikuu 2017 


Tuotantotalouden diplomi-insinöörin tutkinto-ohjelma 
 Pääaine: Talouden ja liiketoiminnan hallinta 


Tarkastaja: professori Miia Martinsuo 


Avainsanat:  informaatio,  toimitusprosessi,  projektitoiminta,  tietojärjestelmät,  re-
 surssienhallinta, liiketoiminnan suorituskyky 


Liiketoiminnan suorituskyvyn kehittäminen vaatii, että yrityksillä on tietoa suorituskyvyn 
 tasosta ja että ne pystyvät hyödyntämään tätä tietoa liiketoimintaprosessien ja -aktiviteet-
 tien kehittämiseksi. Mitä enemmän on liiketoiminnasta kerättävää ja analysoitavaa infor-
 maatiota,  sitä  tärkeämmäksi  muodostuu  tietojärjestelmien  merkitys.  Tämän  lopputyön 
 tutkimusongelma liittyy informaation hallintaan ja tietojärjestelmien hyödyntämiseen lii-
 ketoiminnan  suorituskyvyn  parantamiseksi  projektien  ja  resurssienhallinnassa.  Tutki-
 muksen tärkein tavoite on selvittää, minkä projektienhallintaan liittyvän tiedon tulisi olla 
 liiketoimintayksiköiden  päälliköiden  mielenkiinnon  kohteena,  kun  arvioidaan  liiketoi-
 minnan suorituskykyä. Toinen keskeinen tavoite on tunnistaa ja hyödyntää ihmisten ja 
 ajoneuvojen hallintaan liittyvä tärkeä resurssidata, joka voisi johtaa korkeampaan tehok-
 kuuteen resurssisuunnittelussa ja kenttätyön seurannassa. 


Tämän  tutkimuksen  kohdeyrityksenä  oleva  palveluyritys  toimii  tietoliikenneverkkojen 
 rakentamisen  ja  ylläpidon  liiketoimintaympäristössä.  Tutkimusmenetelmänä  käytetään 
 konstruktiivista tutkimusta löytämään tavat kommunikoida tiedon keräämisen ja hyödyn-
 tämisen tarpeet esimerkiksi yksikön päälliköille ja suunnittelijoille. Konstruktion materi-
 aali kerättiin yhdistelmänä työpajasta, palavereista ja haastattelusta. 


Tulokset sisältävät tietomallin projektityyppiseen toimitusprosessiin liittyvästä tiedon ke-
 räämisestä ja hyödyntämisestä yksikön päälliköille ja suunnittelijoille tärkeän tiedon seu-
 rantaa varten. Havainnot kertovat, että yksikön päälliköiden ja suunnittelijoiden tulisi olla 
 kiinnostuneita useasta mittarikategoriasta. Projekteihin liittyvät indikaattorit helpottavat 
 löytämään parhaat käytännöt ja toisaalta ne osa-alueet, joissa on kehitettävää. Resurssi-
 suunnitteluun liittyvät tulokset kertovat, että projektienhallinnan tietojärjestelmän käyttö 
 ja projektien ja töiden suunnittelu Gantt:ssa ovat oleellisia työkaluja resurssien kysynnän 
 tason arvioimisessa. Kysyntäinformaatio tulee yhdistää henkilöstön saatavuuteen ja ky-
 vykkyyksiin,  ja  sitä  tulisi  hyödyntää  töiden  osoittamiseen  tarkoitetussa  järjestelmässä. 


Henkilöstöresurssien lisäksi, myös ajoneuvoseuranta on oleellista kenttätyön hallinnan ja 
logistiikan optimoinnin näkökulmasta. Kohdeyrityksen ajoneuvoseurantaraportteja kehi-
tettiin visuaalisesti ja eri ajoneuvojen vertailua toisiinsa tehtiin helpommaksi, jotta mana-
gerit  kykenevät  keskittymään  oleelliseen  tietoon  ja  säästämään  aikaa  raporttien  analy-
soinnissa.  Tämän  tutkimuksen  tulokset  korostavat,  että  tietojärjestelmiä  hyödyntäen  ja 
olennaista toimitusprosessitietoa keräämällä, luodaan mahdollisuus kehittää prosesseja ja 
käytäntöjä projektienhallinnassa ja resurssien käytössä koko liiketoiminnan  suoritusky-
vyn parantamiseksi. 
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1.  INTRODUCTION 


This thesis work concentrates on information utilization in certain key business areas in 
 business units. This information, which is of interest, is gathered especially from delivery 
 processes, but also from sales processes for specific resource management purposes. This 
 chapter starts with the background discussion related especially to data and information. 


Then the discussion continues with research related topics, which unveil research context, 
 problems, questions, objectives and approach. 



1.1  Background 


Business development – majority of business goals relate to this topic. Companies define 
 strategies and actions to continuously improve their business performance. Continuous 
 business development is not an option; it is a necessity. In order to compete against the 
 rivals,  companies  need  to  find  ways  to  capture  higher  sales  and/or  improve  their  cost 
 efficiency. One of the key aspects in the plans and actions creation process for business 
 development is how well business information is gathered, managed and analyzed in the 
 company. Efficient use and utilization of this information enables managers to make pre-
 cise, fast and reliable decisions. 


Just  like  for  example  people,  materials  and  energy,  also  information  can  be  seen  as  a 
 central resource of a company. Information “world” can be divided into three distinctive 


“subworlds” (Adeoti-Adekeye 1997, p. 319): The first one is the literature world consist-
 ing of information in recorded form locating in libraries and archives. The second is the 
 document world, which deviates from the literature world, as the information is not eval-
 uated in the same sense. Finally, the third world is the data world, where telecommunica-
 tions, computers and automated information systems are present. In this research study, 
 the interest is in the data world, where data is handled in the information technology so-
 lutions and utilized to develop useful information for business managers. 


The amount of data in the data world, also known as digital universe, is growing at an 
incredible pace every year. International data corporation (IDC) forecasts that the digital 
universe will grow from 2005 to 2020 by a factor of 300 (Gantz & Reinsel 2012, p. 1). In 
data  units  this  means  that  the  total  amount  is  expected  to  grow  from  130  exabytes  to 
40 000 exabytes, or 40 trillion gigabytes. Naturally rapidly mounting data sets higher re-
quirements for the data universe infrastructure (such as IT software, hardware and tele-
communications). According to IDC’s estimates for the year 2020, up to 33% of the dig-
ital universe information might be valuable if analyzed (Gantz & Reinsel 2012, p. 2). 



(8)The means and ways of acquiring, storing, protecting and processing data is called data 
 management.  Making  sure  that  the  data  is  accessible,  in  order  and  up-to-date  are  also 
 essential tasks in the data management. Levitin and Redman (1998) emphasize that to be 
 able to properly manage data as a resource, companies must understand its characteristics 
 and differences compared to different resources in the company. What mostly separates 
 data from other resources is the intangibility, shareability and nonfungibility properties 
 of data (Levitin & Redman 1998, pp. 91-93). The incapability of defining something with 
 human senses is the definition of intangibility. Unlike energy, raw materials or people, it 
 is not possible to define data with senses. Shareability of data refers to the fact that users 
 are able to use the same unit of resource or in other words, share the data and use it either 
 simultaneously or separately. Fungibility characteristic of resource means that a unit of 
 resource could be substituted with another unit of that same resource type. Because the 
 unique nature of data, replacing a piece of data with another piece is not possible, which 
 signifies the nonfungibility. 


One reason for the explosive data growth and evolvement how data is managed and gath-
 ered is the internet of things (IoT). Internet of things refers to the network between de-
 vices,  vehicles,  buildings  and  other  physical  objects.  Gartner  (2014)  forecasted  that  in 
 2015 there would be 25 billion connected “things” in use. This sets high standards for the 
 data management in companies and highlights the importance of IT systems to assist users 
 (people) to classify and analyze data to utilize it for example in operations management, 
 decision making and reporting. 


These previously discussed topics are very much related to the overall scope of this thesis. 


In the case company, which this thesis is created for, there are significant IT system de-
 velopment projects underway. This raises the need to define, what data could and should 
 be managed and what information should be of interest in order to improve the perfor-
 mance of business units, decision-making and reporting. 



1.2  Research context and case company introduction 


This  thesis  work  is  made  for  an  industrial  service  company,  which  offers  services  in 
power networks, telecom networks, industry and information management sectors. The 
basic  business  goal  in  the  company  is  to  enable  customers  (e.g.  telecom  operators)  to 
focus in their core business. The target company has the capability for instance to offer 
network maintenance and construction services for the customers, so that the customer 
can focus on the end customers (consumers, municipalities) and ensure their satisfaction 
for  the  operator  subscription  functionalities.  Business  operations  of  the  case  company 
locate  in  the  Nordic  and  Baltic  countries.  The  Baltic  operations  are  part  of  the  Power 
Network (PN) division. Other divisions are connected to telecom network (TN), industry 
(IN) and information management (IM) business operations. In total there are approxi-



(9)mately 3000 professionals working for the group in a hundred locations. Thus, the com-
 pany is clearly categorized as a large enterprise, because the total amount of persons em-
 ployed is over 250 (Eurostat 2015). 


In the power network division, the services include e.g. transmission and infrastructure 
 networks designing, constructing and maintaining. Telecom network division on the other 
 hand concentrates on designing, constructing and maintaining telecom networks and also 
 does installations, fault repair and offers telematics services. Fulfilling the needs of in-
 dustry and energy production section needs is a responsibility for industry division, which 
 offers operational,  maintenance and project  services.  In addition,  information manage-
 ment division serves mainly energy markets by providing information system  (IS) ser-
 vices. Baltic division handles the power network, telecom network and industry services 
 in the Baltic countries, also including business development. 


Out of previously mentioned business divisions, this thesis work will concentrate on the 
telecom network division (TND) in Finland and in more detail will focus on the telecom 
network construction and maintenance business line operations. Under the telecom net-
work division in Finland is also the project office, development and product management 
team, which is closely connected to telecom network construction and maintenance busi-
ness line. The author of this thesis is part of the development team during the research 
process. Telecom network Task and Construction business line divides into business units 
(BU) across Finland. The everyday operations and work control is managed in the busi-
ness units. BU offers services for the local customers and these services are separated into 
five product/service categories: fixed network construction, mobile network construction, 
network device construction, installation/subscription delivery and fault repair. As men-
tioned, the field operations are executed in the business units, but the responsibility of 
each  product  category  lies  in  the  product  management  team  and  on  the  shoulders  of 
named product category managers. TND Finland organization and dimensions are pre-
sented in Figure 1. 
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Figure 1. TND Finland dimension chart. 


The development team focuses on improving the processes in TN Task and Construction 
 business lines. Most development potential occur in the Construction operations, which 
 drives the focus of this research to this business line. 



1.3  Research problem and areas of interest 


Several  development  areas  and  objectives  for  2017  have  been  determined  in  the  case 
 company. This “development roadmap” defines the key business areas, which need refin-
 ing and new practices in order to improve the operational efficiency and reporting in the 
 company. 


From 2015 to the beginning of 2016 (the 1st quarter) there were a couple of significant 
 information system development projects. The first major project included adding a pro-
 ject management system to the IT architecture. The main purpose is to manage the eve-
 ryday projects and jobs more efficiently and keep track of them. This IT program effects 
 especially to the management of telecom network construction projects. The other signif-
 icant project is the acquisition of a new purchasing management system. The materials 
 and subcontracting purchases are handled in this new system. 


Partly because of these previously mentioned new  IT systems,  the amount  of gathered 
and analyzed data from the service operations (delivery processes) is growing. There are 



(11)naturally also several other internal information systems where various data is gathered – 
 such as enterprise resource planning system (ERP), fieldwork management, vehicle loca-
 tion and operation management system. Therefore, a great amount of data is gathered, but 
 general opinion in the company is that the data is not properly utilized to maximize the 
 benefits. The main questions include: what data should we gather from these internal IT 
 systems (connected to delivery process) and how should we analyze/utilize this data to 
 develop the operational performance and reporting. 


One of the areas, where the data should be utilized more efficiently, is project/work man-
 agement in business units. The greatest development potential arise in telecom network 
 construction business, where the financial control and work implementation process mon-
 itoring is lacking. There is no clear knowledge of what phase the individual jobs are in 
 and when are they delivered. This makes the internal monitoring of the jobs challenging 
 and damages the customer communication. Furthermore, if there is no strong control over 
 the individual jobs, there is no clear knowledge over occurring future income and costs 
 either. This has an effect also outside the boundaries of business units to upper levels in 
 the organization, because it hinders the financial reporting to business line manager and 
 even further to organization’s executive group. 


Another aspect also related to the project and work management in business units is hu-
 man resource management. The challenge is that if we do not have specific information 
 of future workload and schedule, we do not have information for resource management 
 of required capacity either. The demand for telecom network service is relatively volatile, 
 which highlights the importance of capabilities to forecast future demands and capacity 
 requirements accurately. TN construction business is significantly quieter during the win-
 ter time, when the weather conditions make the cable digging challenging or even impos-
 sible. The highest demand peak is naturally therefore during the summer time. 


The third area of interest is vehicle management/logistics. Vehicle tracking system data 
 analyzation is needed to make sure the field operations are implemented cost effectively 
 and jobs/tasks are performed according to customer demands. 



1.4  Research questions and objectives 


Based on the areas of interest in the case company, the research questions and objectives 
can be determined. The managed and analyzed data (in sales and delivery processes) in 
the company is the key to accomplish development in central business operations, such 
as  project/work  and  resource  management.  Because  the  development  of  these  central 
business operations is essential to the case company, the main research question is 
How can business units improve their performance in project/work management and re-
source management? 



(12)Under this main question can be a couple of sub-questions outlined, which are naturally 
 closely related to the main research question. The research sub-questions are the follow-
 ing: 


1.  What delivery process related information do BUs need in BU’s project manage-
 ment? 


2.  What relevant information/data should BUs collect from sales and delivery pro-
 cesses for BU’s resource management (including human resources and vehicles)? 


The perspective in these research questions is slightly ambiguous. The data collection and 
 utilization is in the hands of business units (BUs), but it has an effect also to the reporting 
 of business line manager. The data is collected in business units, but the utilization of that 
 data affects not only business units, but also business line level reporting. 


The objectives of this research can be divided into two categories: managerial and scien-
 tific  objectives.  From  managerial  point  of  view,  the  objective  is  to  improve  the  infor-
 mation usage in the business units (for example with the help of new and improved busi-
 ness reports) and utilize that information to improve business performance. The goal is to 
 reveal the most important project and resource related information from IT systems and 
 create possibilities for business managers to utilize the information in business unit man-
 agement  and  leadership.  From  scientific  point  of  view,  the  objective  is  to  identify  the 
 importance  of  information  systems  and  information  utilization  in  project  business  and 
 present ways how business could improve its performance though the usage of ISs. It is 
 also important to present the choices made, results and analyzation with an explicit justi-
 fication in order to make the study as straight forward as possible to grasp for the reader. 



1.5  Research approach 


The chosen research approach for this study is constructive research approach. The pur-
 pose in constructive research is to solve practical explicit problems through creation of 
 an  innovative  construction  (Kasanen  et  al.  1993,  p.  244;  Lukka  2001).  According  to 
 Lukka (2001), constructive research approach is a sub-method of case study. The role of 
 the research is outsider and the research process builds on previous theories closely con-
 nected to the observed/researched field. An intervention, which is created in the research 
 process and implemented in the case company, is a way to make a change in the company. 


The change is accomplished through the creation of a construction, which could be e.g. a 
 model, diagram, plan or an organizational structure (Kasanen et al., p. 245). 


Constructive  research  approach  was  chosen  for  this  study,  because  there  is  a  real-life 
challenge in the case company in information gathering and utilization from information 
systems. In addition, a construction that includes e.g. an information model would be a 
relevant tool to communicate to specific interest groups, what information should be gath-



(13)ered from the project type deliveries (including ABC- and D-projects from the case com-
 pany perspective) process and followed in detail. The construction that might include a 
 model, process description and/or reports, is created in co-operation with case company 
 managers and especially with business development experts. 


Lukka (2000) has listed basic conditions that need to be fulfilled so that the research ap-
 proach is classified as constructive research: 


1.  The research focuses on real-life problems that require solving 


2.  A construction is created in the research process and it has a purpose to solve the 
 real-life problem 


3.  The process includes an attempt to implement the construction in order to test its 
 feasibility 


4.  Close co-operation between practitioners (people in the target/case organization 
 who participate in the research process) and researcher 


5.  Valid linkage between the research subject and theoretical knowledge 


6.  Special focus on creating a theoretical impact (reflecting empirical results back to 
 theory). 


Lukka (2001) has also defined in detail the constructive research process, which consists 
 of seven steps to achieve the research objectives and fulfil the conditions presented in the 
 previous paragraph. This process is shown in Figure 2. 


Figure 2. Constructive research process (adapted from Lukka 2001). 


Kasanen et al. (1993, p. 253) used a market-based validation method to evaluate mana-
 gerial  constructions.  There  are  three  different  types  of  market  tests:  weak  market  test, 
 semi-strong market test and strong market test. The weak market test asks whether the 
 responsible manager is willing to apply the construction in practice and in decision mak-
 ing. The semi-strong market test goes slightly further and asks whether the construction 
 has become widely adopted by companies. The operational or financial results are under 
 a magnifying glass in the strong market test: it seeks to compare those business units who 
 have applied the construction and those who have not. The purpose is to find out whether 
 the construction is able to produce better results in practice. 


Oyegoke (2011) has captured the essence of constructive research and compiled the fea-
tures of this research approach into single figure, which is presented in Figure 3. Accord-
ing to  Oyegoke  (2011, p. 592), the constructive  approach  adds to  the existing body of 
knowledge, is a logical approach and contains evidence to support the feasibility of the 
created solutions in practice. 



(14)Figure 3. Mechanisms of a constructive research approach (Oyegoke 2011, p. 580). 


Based  on  the  presentation  of  the  constructive  research  approach  above,  this  particular 
research  approach  settles  well  in  the  thesis  research  context.  The  challenges  in  infor-
mation gathering and utilization to improve business performance in project business (and 
for service providers) has a great potential also from scientific perspective. Existing em-
pirical studies related to e.g. key performance indicators and forecasting methods in re-
source management are connected to the practical research. Based on the theory, a tenta-
tive construction is created. In the results and discussion sections of this research, an up-
dated framework/construction is presented. In the conclusion, the contribution of this re-
search to the scientific discussions is also evaluated. The research strategy and practical 
implementation of this research are discussed in detail later in chapter 4. 



(15)
2.  INFORMATION SYSTEMS AND INFORMATION  USAGE IN ORGANIZATIONS 


Modern businesses need systems and tools to capture data, process it into information and 
 utilize it in operations to compete against the rivals on the market. An information system 
 (IS) is an entity that businesses use to create useful information for processes and man-
 agers. There has been a great deal of controversy in the literature, how to define an infor-
 mation  system.  This  controversy  rises  from  the  fact  that  many  people  have  studied  IS 
 from a variety of perspectives, which creates also a variation of definitions (Paul 2007, p. 


194). Paul (2007, pp. 193-194) has identified also four other challenges related to the state 
 of the information systems discipline: 


1.  Lack of knowledge about IS outside the IS community 


IS is not distinct when expert opinion is sought. It does not attract public attention, 
 other  than  in  cases  of  some  kind  of  an  error.  Computer  Science  Community  is 
 more present and more popular option when technology and system related ex-
 pertise is needed. 


2.  In the educational environment the demand for IS is declining 


Students in universities prefer management courses, which is partly guided by the 
 underlying trends. This on the other hand results in high number of such graduates 
 and creates a need for IS and computing experts. And further, the consequences 
 of this should raise the popularity of IS and computing in the educational environ-
 ment. 


3.  Published IS research content is not appropriate 


One of the problems in the IS research is that the publications do not seem to be 
 connected to practical problems. 


4.  Journal rankings 


Publishing in fewer and fewer journals is nowadays a reality, because the top jour-
 nals are naturally the most desired ones to publish in. A publication in a top journal 
 is the best possible promotion for the researcher, but if we are looking the scien-
 tific focus areas, the fashion is towards narrowing subjects. 


Reflecting to these dilemmas presented by Paul, it becomes clear that in the research en-
 vironment  information  system  is  a  contradictory  subject.  The  first  step  in  untying  this 
 knot is to attempt to look for a proper definition for information systems. 



2.1  Definition of an information system 


As  stated  earlier,  different  perspectives  in  the  research  and  objects  where  information 
systems are applicable for make the defining of IS challenging. Carvalho (2000, cited by 



(16)Alter 2008, p. 2) has identified four of these objects, which can be seen as information 
 systems: 


1.  Organizations who provide information for their clients 


2.  A sub-system (for example inside an organization) that assures the communica-
 tion between managerial and operational units. 


3.  Processors that deal only with information and is a computer-based system (ma-
 chines do all the work) 


4.  Processors that  deal  only  with  information  (people  are  also  present  alongside 
 machines) 


Alternative definitions of information system in the literature are presented in Table 1. 


These definitions depend on the previously mentioned objects  – what is the role of the 
 information system in the study, i.e. which object is being researched. 


Table 1. Information system definitions from the literature (adapted from Alter 2008, pp. 


2-4). 


Buckingham  et  al. 


(1987, p. 18), cited 
 by Avison & Myers 
 (1995) 


“A system which assembles, stores, processes and delivers information relevant 
 to an organization (or to society) in such a way that the information is accessible 
 and useful to those who wish to use it, including managers, staff, clients and cit-
 izens. An information system is a  human activity (social) system  which  may or 
 may not involve computer systems.” 


UKAIS,  United 
 Kingdom  Academy 
 for  Information 
 Systems (1997) 


“Information systems are the means by which organizations and people, utilizing 
 information technologies, gather, process, store, and use and disseminate infor-
 mation.” 


Davis (2000, p. 67)  “A simple definition might be that an information system is a system in the or-
 ganization that delivers information and communication services needed by the 
 organization. This can be expanded to describe the system more fully. The infor-
 mation system or management information system of an organization consists of 
 the  information  technology  infrastructure,  application  systems,  and  personnel 
 that employ information technology to deliver information and communication 
 services for transaction processing/ operations and administration/ management 
 of an organization. The system utilizes computer and communications hardware 
 and software, manual procedures, and internal and external repositories of data. 


The  systems apply a  combination of automation, human actions and user-ma-
 chine interaction.” 


O’Brien  (2003,  p. 


G-10) 


“(1) A set of people, procedures, and resources that collects, transforms, and dis-
seminates  information  in  an  organization.  (2)  A  system  that  accepts  data  re-
sources as input and processes them into information products as output.” 



(17)Gray (2006, p. 305)  “An  automated  or  manual  collection  of  people,  machines,  and/or  methods  to 
 gather, process, transmit, and disseminate data. Information systems are used to 
 acquire, store, manipulate, manage, display, transmit, or receive data. It includes 
 both hardware and software.” 


Lyytinen  &  New-
 man (2006, p. 3) 


“an organizational system that consists of technical, organizational and semiotic 
 elements which are all re-organized and expanded during ISD (information sys-
 tem development) to serve an organizational purpose .” 


Paul  (2007,  pp. 


194-195) 


“The IS is what emerges from the usage that is made of the IT delivery system by 
 users (whose strengths are that they are human beings, not machines). This us-
 age will be made up of two parts: 1. First the formal processes, which are cur-
 rently usually assumed to be pre-determinable with respect to decisions about 
 what IT to use. … 2. Second, the informal processes, which are what the human 
 beings who use the IT and the formal processes create or invent in order to en-
 sure that useful work is done.” 


Rainer et al. (2007, 
 p. 393) 


“A  process  that  collects,  processes,  stores,  analyzes,  and  disseminates  infor-
 mation for a specific purpose; most ISs are computerized.” 


Jessup  &  Valacich 
 (2008, p. 567) 


“Assumed to mean computer-based systems, which are combinations of hard-
 ware, software, and telecommunications networks that people build and use to 
 collect, create, and distribute useful information.” 


Kroenke  (2008,  p. 


6) 


“A group of components that interact to produce information. The five compo-
 nents of an information system are hardware, software, data, procedures, and 
 people.” 


When constructing a synthesis of these ten definitions, a dominant understanding is that 
 an  information  system  is  a  sub-system/process/group  of  components,  which  collects, 
 stores,  processes, transmits  and disseminates data in  order to serve a specific purpose. 


The data is transferred into useful information so that people could make use of it. The 
 information system most likely involves a use of computers and software (nowadays par-
 ticularly), albeit there also exist opinions amongst the researchers that information sys-
 tems do not necessarily involve a use of a computer system. 


Alter  (2008)  himself  defines  IS  as  a  special  case  of  work  system.  A  work  system  is  a 
system where people (participants) and/or machines perform a business process, in which 
resources (such as information and technology) are used to produce a product and/or ser-
vice for internal or external customer (Alter 1999, p. 8). The roles between these concepts 
are clarified in a work system framework, which is introduced in Figure 4. 



(18)Figure 4. The work system framework (Alter 2002, p. 93). 


The system is affected by the infrastructure (organization’s resources outside the work 
 system), organizational environment and organization’s strategies. Alter’s (2008, p. 6) IS 
 definition builds on this framework and is as follows: 


“An information system is a work system whose processes and activities are de-
 voted  to  processing information, i.e.  capturing,  transmitting,  storing,  retrieving, 
 manipulating, and displaying information.  


Thus, an information system is a system in which human participants and/or ma-
 chines perform work (processes and activities) using information, technology, and 
 other resources to produce informational products and/or services for internal or 
 external customers.” 


This definition of IS fits very well to our research environment at hand. The case company 
 performs business processes (for example sales and delivery process), where people (par-
 ticipants)  use  technology  and  information.  Besides  the  usage  of  information,  business 
 processes with the help of IT tools (software) create new information products for e.g. 


managers to use in reporting and decision making. What we are interested in are espe-
cially the new information products created in the information system. The case company 
has a need to form a better understanding of the information created in the business pro-
cesses. 



(19)
2.2  Types of information systems 


According to Laudon & Laudon (2007a), information systems could be classified from 
 two  perspectives:  from  a  functional  or  a  constituency  perspective.  The  functional  per-
 spective builds on the core processes of a business (Laudon & Laudon 2007a, pp. 44-51, 
 which are 


  Sales and marketing 


  Manufacturing and production 


  Finance and accounting 


  Human resources 


Sales  and  marketing  information  systems  support  e.g.  contacting,  selling  and  ordering 
 processes. Manufacturing and production ISs on the other hand deal with service devel-
 opment, delivery and resources, when we take a service point of view instead of the more 
 traditional tangible product manufacturing view. Financial and accounting ISs are used 
 for financing, capitalization and financial records creation to mention a few. Company’s 
 workforce is managed in human resource ISs, which includes for example recruiting and 
 training programs information. (Laudon & Laudon 2007a, pp. 45-51) The common factor 
 for these systems is that certain data  (e.g. sales file including item number, sales price 
 etc.) is first harvested and moved to the system,  and then it is processed in the system 
 (possible combined with other data) in order to create an information product/output (e.g. 


report on maintenance service sales for customer A in January 2016) for employees or 
 managers to use. 


Nickerson (2001) classifies information systems based on the IS impact, i.e. how wide of 
 an  effect  to  a  target  group  a  certain  information  system  has.  This  way  the  ISs  can  be 
 categorized as individual, workgroup, organizational, interorganizational and global in-
 formation systems. An example of an individual system is a spreadsheet software on in-
 dividual’s personal computer. For other Nickerson’s defined categories there are systems 
 such as e-mail (workgroup IS), payroll system (organizational IS), electronic data inter-
 change  (interorganizational  IS)  and  global  production  scheduling  system  (global  IS). 


(Nickerson 2001, pp. 12-16) 


If we want to evaluate information systems and their effect on different organization lev-
 els and manager’s decision making, we take a constituency perspective.  Four different 
 system entities on total of three levels can be identified from this perspective (Laudon & 


Laudon 2007a, pp. 52-57): 


  Transaction processing system (TPS) 


  Management information system (MIS) 


  Decision support system (DSS) 


  Executive support system (ESS) 



(20)Transaction processing systems function on the operational business level, where the pri-
 mary  target  group  for  the  information  created  is  operations  managers.  It  is  actually 
 slightly debatable, whether we should talk about information or data creation, when trans-
 action processing systems are reviewed. According to Barron et al. (1999, p. 2), a TPS 
 captures data, but does little to convert it to information or knowledge, and is thus called 
 also a data processing system. Examples of processes that are handled in TPSs are orders, 
 purchases, invoices and work control. 


Management  information  system  and  decision  support  system  are  used  on  the  middle 
 management level. MIS provide middle managers with reports that take a stand on organ-
 ization’s current performance, and this information is further used to monitor and control 
 the business  and predict what  future performance is  like (Laudon &  Laudon 2007a, p. 


53). MIS utilizes the data created in TPSs (i.e. data could be collected from several TPSs) 
 to present an informative report for managers (Barron et al. 1999, p. 2). An example of 
 MIS report could include information of actual vs. planned sales of a certain service under 
 a certain period of time. In other words, MIS creates (structured) reports periodically for 
 managers so that they keep track on how the organization is performing, which includes 
 routine decision making. 


Decision support system also serves middle management, but unlike MIS, DSS supports 
 nonroutine decision making (Laudon & Laudon 2007a, p. 54). DSS provides information 
 to  decision making situations,  where problems  are unique. This  means  that the reports 
 created through DSS are special and serve mainly the unstructured decision making pro-
 cess. D.J Power has defined five different types of decision support systems: communi-
 cations-driven, document-driven, data-driven, knowledge-driven and model-driven sys-
 tems (Power et al. 2015, p. 1). Communication-driven DSS uses technologies related to 
 network  and  communications  to  enhance  collaboration  and  support  decision  making. 


Document-driven DSS utilizes storage and processing technologies in order to provide 
 decision  makers  with  comprehensive  documents  (procedures,  specifications,  catalogs 
 etc.).  Data-driven  DSS  highlights  the  capture  and  manipulation  of  internal  (and  some-
 times  external)  data  with  tools  such  as  online  analytical  processing  (OLAP).  Artificial 
 intelligence and statistical inference technologies are used to make action recommenda-
 tions  for  managers  in  knowledge-driven  DSS.  Last  but  not  least,  model-driven  DSS 
 makes  use of e.g. simulation  and optimization models  (quantitative data  utilization) to 
 support the decision making process. (Power et al. 2015, pp. 1-2) 


The last main category of information systems includes executive support systems (also 
known as executive information system or EIS). As can be deduced from the name, ex-
ecutive support systems are meant to be utilized on the highest management level of an 
organization. What is characteristic for ESS is that the information created is supposed to 
support longer term (strategic) decision making (Laudon & Laudon 2007a, p. 57). Senior 



(21)managers are interested to find answers to questions such as “which business opportuni-
 ties and new services arise in 5 years?” or “how are our customer or competitive business 
 environments developing?”. Shorter term decision support is by no means excluded, but 
 executives can utilize ESS daily to for example monitor performance, spot trends, identify 
 and solve problems, and perform “what-if” analyses (Vandenbosch 1999, p. 78). 


The previously mentioned information systems are very much interrelated. Transaction 
 systems  collects  the  lower  level  operational  data  and  shifts  it  forward  to  management 
 information systems and decision-support systems. MIS transfers information to DSS and 
 ESS. Also DSS can transfer its information to upper level executive support system. Un-
 fortunately, in reality these systems are often only loosely integrated. (Laudon & Laudon 
 2007a, p. 58) The relationship between different types of information systems is clarified 
 in Figure 5. 


Executive Support 
 Systems (ESS)


Management 
 Information Systems 


(MIS)


Decision-Support 
 Systems (DSS)


Transaction 
 Processing Systems 


(TPS)


Figure  5.  The  relationship  between  different  types  of  information  systems  (Laudon  & 


Laudon 2007a, p. 59). 


Decision making level has an effect on which information system to use. The three deci-
sion levels are operational, tactical and strategic level. Strategic managers are involved 
with long-term decision, where the decision frequency is low. On the other hand, opera-
tional  managers  are  faced  with  every-day  challenges  and  have  to  make  decisions  fre-
quently. Tactical decisions are located somewhere in between these previously mentioned 
decision levels. We can further clarify the difference and relationship between different 
IS type with the decision making levels (Figure 6). 



(22)Figure 6. Decision making levels and information systems (Davis & Olson 1985). 


It is up to interpretation, whether DSS or MIS surpass the decision making levels or is 
 solely used by middle management in tactical decision making. The more relevant obser-
 vation is that the focus of DSS is from tactical towards strategic decision making, whereas 
 focus of MIS heads towards operational management. In this research the interest is in 
 work/project/operational management and resource management, which leads our focus 
 towards tactical and operational management. When taking this point of view into con-
 sideration, the greatest  interest  is  especially in  MIS, and how it is  used and utilized  in 
 business operations and in previous researches. 



2.3  Benefits of information systems 


As discussed earlier, information systems can be used in many areas for various purposes 
 in the organization to support the operations and managers’ decision making, business 
 monitoring and performance evaluation. Also Gurbaxani and Whang (1991) confirm this, 
 when they state the different roles of information systems in an organization. These roles 
 are: operations support, transaction processing, decision support, monitoring and perfor-
 mance  evaluation,  and  documentation  and  communication  channel  maintaining 
 (Gurbaxani & Whang 1991, p. 66). 


The IS impact on operations (e.g. service operations) can be direct. This means that with 
 the help of advanced information technology (IT), companies have been able to improve 
 the  quality  of  services/manufacturing,  productivity  and  reduce  operations  costs. 


(Gurbaxani & Whang 1991, p. 66) As we mentioned IT, which is closely related to infor-
 mation  systems,  maybe  it  is  wise  to  clarify  the  difference  between  these  concepts.  IT 
 consists of devices, software and accessories that together form a delivery system (e.g. 


computer system with specific software application). Information system is a larger con-
cept that consists of IT and people who use the IT delivery system. (Paul 2007, p. 194) 
In other words, information technology can be seen as a resource for information system, 
which is in line with Alter’s (2002, p. 93) previously mentioned work system framework, 
where both information and technology are classified as resources. 



(23)The second IS impact area is transactions processing. The benefits of IS can be noticed 
 especially in service industry, where basic transactions depend on information systems. 


The  actual  benefits  include  for  example  reduced  inventory  and  labor  costs.  IS  affects 
 monitoring and performance evaluation by providing an effective tool to monitor for ex-
 ample business unit’s performance records or even individuals’ working times (began/fin-
 ished the day). Another impact area is documentation and communication, where IT helps 
 company to keep track of corporate status and business activities, and is essential tool to 
 standardize business across geographically dispersed business functions. In addition, IT 
 ensures that data is acquired and transferred into relevant decision making information, 
 which  further  is  crucial  in  internal  coordination  and  communication.  The  final  impact 
 area is very apparent – decision support. The IS support ranges from information gather-
 ing to automated decision making systems. (Gurbaxani & Whang 1991, p. 67-68) 
 The documentation/communication impact is also one of the reasons in the case company 
 of this research, why information systems and information technology are so important. 


The company has grown relatively fast through company acquisitions, which has resulted 
 in  various  modes  of  operations  on  different  areas.  Business  units  are  scattered  around 
 Finland, not to mention the differences between businesses in different countries. ISs as-
 sist in communication between business units and across borders, and enable to standard-
 ize the business. Standardization is significant, because it forces company’s operations to 
 function through the same procedure, which means that the services offered for customers 
 are of uniform quality. 


Nickerson (2001) has also listed several benefits on a general level that can be achieved 
with information systems. The first and probably most self-evident is better information 
that the organization is able to produce from the IS. With better information a manager is 
naturally able to do more reasonable and accurate decisions. IS can help  organizations 
also to serve customers faster and with better information, which is related to the better 
service benefit. Time and cost saving can be realized in production and ISs can signifi-
cantly improve the productivity. Cost savings and production efficiency are examples that 
also drive organization’s performance forward and can be crucial factors that enable com-
petitive advantage. (Nickerson 2001, pp. 23-24) 



(24)To better understand the impact/success of information systems, one approach is to look 
 how the IS impacts are measured. According to Delone and McLean (2003), the overall 
 IS success is affected by six factors categorized as information quality, system quality, 
 service  quality,  (intention  to)  use,  user  satisfaction  and  net  benefits.  This  so  called  IS 
 success model is presented in Figure 7. 


Figure 7. Delone & McLean IS success model (Delone & McLean 2003, p. 24). 


The model includes three quality measures. Information quality includes indicators such 
 as timeliness and relevance of information, whereas system quality is measured in terms 
 of e.g. ease-of-use, functionality and reliability. Service quality is defined for example 
 with tangible (IS has up-to-date software and hardware) and responsiveness (IS employ-
 ees offer prompt service for users) indicators. (Delone & McLean 2003, p. 13-18) The 
 arrows in the model illustrate associations among different success factors. Each quality 
 measure/factor have an effect on IS usage and user satisfaction. The model does not spec-
 ify, whether the effect is positive or negative, which is a relevant factor when we want to 
 find out the final net benefits of the information system. The final net benefits could be 
 e.g. cost savings or time savings. 


Delone’s and McLean’s older IS success model (1992) focuses on two impacts levels of 
IS, which are individual and organizational impact. Jurison’s (1996) view is parallel with 
this model. He stresses the fact that those success measures, which can be expressed quan-
titatively, are of most interest to managers. Information systems’ impact on individuals is 
considerably easier to measure than impact on organizational level. The most common 
measure on individuals is the personal productivity improvement indicator, which could 
for example measure the time savings that are achieved with the information system. Ju-
rison measured the organizational impact in terms of user perception and found out that 
the impacts are observable in longer term (after one year). (Jurison 1996, pp. 76-78) IS/IT 
could affect organization’s structure, culture or flow of information, which are examples 
of organizational impact. 



(25)As  stated,  organizational  impact  is  difficult  to  measure.  Nevertheless,  it  is  possible  to 
 define, how ISs affect organization and how organizations can achieve competitive ad-
 vantage with ISs. Organizations face competitive forces (such as substitute services and 
 new  competitors/market  entrants  [Porter  1979]),  which  are  counteracted  with  strategic 
 choices.  According  to  Laudon  and  Laudon  (2007b,  p.  80)  information  technology  and 
 systems enable the strategies such as: low-cost leadership, focus on market niche, product 
 differentiation and strengthening customer and supplier intimacy. 


The IS/IT projects fail to deliver the benefits that are pursued in the organization relatively 
 often (Irani 2010; Coombs 2015). Coombs (2015) researched the reasons behind the un-
 derperforming IS/IT projects. The research target was a city council, which was imple-
 menting a financial management system to its operations. The pursued benefits included 
 for  example  speed  and  accuracy  of  reporting,  more  efficient  reporting,  reduced  paper 
 flow, more relevant and reliable data, improved forecasting and ease of use of meaningful 
 information. The realized benefits after implementation included only a few of the pur-
 sued benefits: more relevant and reliable data, timely data, faster reporting and reduced 
 paper flow. The realized benefits were affected by facilitators and inhibitors. Facilitators 
 include e.g. training on the use of the new system, whereas inhibitors consisted of e.g. 


low system performance in function response times and poor design of reports produced 
 by the new system. When broadly equal levels of facilitators and inhibitors are present, 
 the  negative  influence  of  inhibitors  is  tackled  by  the  facilitators.  (Coombs  2015)  This 
 example highlights the importance of change management in an organization. In order 
 for the new system to be implemented efficiently and pursued benefits are realized, the 
 inhibitors need to be mitigated efficiently. The training and inspiring of staff is crucial so 
 that the staff engages with the new system as intended. 



2.4  Information needs and usage 


The information system usage (different IS types) has been clarified as well as the benefits 
 that organizations are pursuing with various information systems. Now the interest shifts 
 towards the information itself. How do organizations utilize the information / how is in-
 formation (that is created in ISs) used? Naturally the information system usage and infor-
 mation usage are closely related concepts. ISs are used for example for decision making 
 process,  and  information  itself  is  the  key  to  solve  the  actual  decision  making  prob-
 lem/problems. So IS is the upper level concept and information is the specific output (or 
 part  of  it)  of  IS.  In  this  chapter  the  purpose  is  to  look  deeper  into  the  information  us-
 age/utilization situations. 


Organizations use information strategically in three areas: to create knowledge for inno-
vation, to understand the change in its environment, and to make decisions about business 
actions. When looking deeper into the decision making and specific information needs, 



(26)the decision maker needs complete information of organization’s goals, feasible alterna-
 tives, probable outcomes and effect (e.g. financial impact) of these outcomes. At the same 
 time should be remembered that in practice, the decision making could be muddled by 
 the interests of stakeholders and negotiation between groups and individuals. Second stra-
 tegical information usage area is the environmental change. The business environment is 
 changing  constantly,  which  affect  organizations.  This  is  why  organizations  need  to  be 
 continuously alert, which requires information from their surroundings. (Choo 1996, p. 


329-330) 


The third strategical information usage area is interesting, because the information is used 
 to create knowledge. Data, information and knowledge are often confused in practice, but 
 these concepts have clear differences. The difference between data and information was 
 already discussed earlier: information is processed data. When personal experiences are 
 combined with information, knowledge is created. Knowledge and expertise is dispersed 
 across  organization  and  is  often  held  by  individuals  or  work  units,  which  makes  the 
 knowledge management and usage challenging (Choo 1996, p. 330). 


In their article, Skyrius et al. (2013) have put together the decision support process and 
 relevant management information. The decision support process consists of six steps: ac-
 cumulation of experience, use of experience, initial understanding of a problem, analysis, 
 adequate understanding and decision. Information source and analysis tools form the sup-
 portive environment around the process. The user (of the process and information) is at 
 the center and surrounded by knowledge. (Skyrius et al. 2013, p. 33) As stated earlier, 
 knowledge consists of information combined with experiences. In decision making situ-
 ations, especially in complex ones, making use of past experiences of oneself (and also 
 colleagues) together with relevant information (gathered for example from information 
 systems) is crucial for the analysis and understanding of the challenging decision making 
 situation. The process is presented in Figure 8. 


Figure 8. The decision support system (Skyrius et al. 2013, p. 33). 



(27)Certain information needs can be connected to each phase of the process. According to 
 Skyrius et al. (2013), in the first phase of using experience (monitoring internal and ex-
 ternal  environment),  simple  and  common  information  needs  are  present.  When  under-
 standing  to  the  decision  making  problem  (might  be  a  problem  or  opportunity)  is  con-
 structed, special information needs arise. If the situation is complex enough, simple needs 
 are complemented by complex needs in order to provide more information into the anal-
 ysis and to construct a comprehensive understanding. The actual decision making phase 
 involves the exploitation of existing understanding and newly developed understanding 
 of the situation at hand. All available knowledge is used to make the best decision possi-
 ble. The process of making a new decision creates new experience and special needs re-
 lated to the process become common. Further, when that new experience is exploited and 
 used, the process goes back to the first phase (monitoring/use of experience). (Skyrius et 
 al. 2013, p. 33) 



2.5  Information systems in project business 


A project is an individual entity consisting of interrelated tasks that are executed over a 
fixed period. Especially in larger scale projects, the management of the project requires 
the support of a Project Management Information System (PMIS). This is an information 
system  that  is  used  to  store  and  share  relevant  information  about  projects.  PMISs  are 
comprehensive  systems  that  no  longer  focus  only  on  project  scheduling  and  resource 
management, but support the entire life-cycle of products, project programs and project 
portfolios (Ahlemann 2009, p. 19). Raymond and Bergeron (2007, p. 213) describe PMIS 
as decision making supporter for managers in planning, organizing and controlling pro-
jects. As could be deduced from the name project management information system, type 
wise it belongs to the management information systems (MIS). Thus, the main focus in 
decision making is on the operational and tactical management level, when looking at the 
relationship between decision making and information systems described by Davis & Ol-
son  (1985,  see  Figure  6).  This  would  suggest  that  the  information  created  in  PMIS  is 
mainly used in lower and middle level management to control and monitor the project 
regarding the everyday tasks. Nevertheless, it does not exclude the interests of higher/sen-
ior level management. For example, the status of the project need to be informed to higher 
management in order to satisfy its strategic responsibility (Cleland 2007). Figure 9 pre-
sents  the  PMIS  location  in  the  project  management  system.  All  the  data  related  to  the 
project combined with environmental/organizational data is processed in the PMIS in or-
der to provide for example project manager, top management and customers with relevant 
information. 



(28)Figure 9. PMIS in the project management system (Raymond 1987). 


Basically what constitutes a PMIS is a PMIS software and people that utilize the software. 


PMIS software perform various functions, such as project scheduling, resource manage-
 ment, budgeting, cost control and performance analysis (Nicolas & Steyn 2008, p. 475). 


Frigenti and Comninos (2002, p. 214) have some additions to this list of functions that an 
 effective  PMIS  should  include:  generation  of  (ad  hoc)  reports  and  graphs,  word  pro-
 cessing, spreadsheets and various specific software and systems (such as materials and 
 equipment management). Project scheduling includes for example the computing of early 
 and late schedule times, slack times and the critical path. Resource management section 
 performs resource loading, levelling and allocation to  the project  and activities. Fixed, 
 variable and overhead costs handling, and costs estimation are part of the generation of 
 budgeting reports. Cost control  and performance analysis consists of comparing actual 
 performance (actual costs and work completed) to budgeted performance. What needs to 
 be  noticed  is  that  the  PMISs  and  the  various  software  in  them  vary  greatly.  Different 
 software has different computing and reporting capabilities. (Nicolas & Steyn 2008, p. 


460) However, the needs of managers also differ greatly depending on the nature of the 
 project and business environment. 


Project  success  rate  is  increased  if  project  management  methods  (e.g.  the  Feasibility 
Study in project concept phase, the Product Breakdown Structure in planning phase or 
the Earned Value Management in implementation phase) are used (Kostalova et al. 2015, 
p. 96). Further, according to Kostalova et al. (2015), especially in more extensive projects 
including  high  demands,  utilization  of  project  management  methods  need  the  support 
from a project management information system. In their research, they assessed project 
management software applications and how they are utilized in practice. They found out 



(29)that freeware application and free cloud tools are only applicable to smaller budget un-
 complicated implementation cases. In more complex cases, a software application such 
 as MS Project or Primavera are tools that are more appropriate. 



2.6  Information  systems  and  business  performance  improve- ment 


Chapter 2.3 discussed the general benefits of information systems. Here the purpose is to 
 connect  the  information  system  and  business  performance:  what  is  the  effect  of  infor-
 mation  systems  on  business  performance?  Business  performance  refers  to  how  well  a 
 company is performing against certain standards or goals. To determine the company’s 
 performance level  quantitatively, measures  or indicators have to  be created in  order to 
 have  results  that  can  be  compared  to  the  standards  or  goals.  Lipaj  and  Davidavičienė 
 (2013) investigated this  interesting  topic  of “information system  influence on business 
 performance” in their research. They demonstrated that business performance lies in be-
 tween a business strategy and information system. This suggests that company’s strategic 
 goals are pursued through an information system, which would result in increased busi-
 ness performance. Lipaj and Davidavičienė also suggest that information system impact 
 on business performance could be defined by the analysis of tangible and intangible ben-
 efits. 


Lipaj and Davidavičienė (2013) concentrated especially on the tangible and intangible 
 benefits of an ERP system. These were compiled from several previous researches. Their 
 results show that growing need of information requires information systems, and through 
 these system solutions businesses can have improved business management methods and 
 operational  productivity,  which  would  eventually  result  in  competitive  advantage.  An-
 other crucial impact of information systems is on the business processes: whether it is an 
 production  process,  customer  service  or  accounting,  information  systems  are  used  to 
 achieve a higher efficiency in these processes. Lastly, ISs can help to identify and resolv 
 problems  and  weaknesses  of  a  company.  (Lipaj  &  Davidavičienė  2013,  p.  44)  This  is 
 quite easy to understand, because information systems are used to e.g. store and analyze 
 the data related to projects, and based on the analyzation the system can bring up signals 
 (negative or positive) related to for example cash flows, profit margins and variable/fixed 
 costs. 


Ravichandran et al. (2005) studied the effect of information systems resources and capa-
bilities on firm performance, so they had a resource-based view in their research. Their 
findings show that IS resources and IS functional capabilities are critical determinants of 
how information technology is implemented in the organization, and this will further af-
fect also firm performance. IS functional capabilities (which can be divided into planning, 
system development, IS operations and IS support capabilities) affect greatly to organi-
zation’s ability to use IT to support its core competencies. If the organization is able to 



(30)use IT to improve activities connected to core competencies, it has potential to also im-
prove firm performance. Ravichandran et al. (2005, p. 258) found out that if organization 
have failed to develop IS capabilities or invest in IS resources, they find themselves lack-
ing necessary capacity to leverage IT in the creation of competitive positions. 



(31)
3.  UTILIZATION  OF  INFORMATION  SYSTEMS  IN  BUSINESS OPERATIONS 


The goal in this chapter is to connect the information system topic to the areas, which are 
 of interest  from  this  research’s point of view.  Thus, the purpose is  to look deeper into 
 project monitoring and project management information needs, information utilization in 
 resource  management  and  vehicle  tracking/management  information  systems  usage. 


These  ISs  are  especially  interesting  in  this  research,  because  the  objective  in  the  case 
 company  is  to  improve  project  and  job  management  (implementation,  monitoring  and 
 reporting), resource management (resource planning, support from PMIS), and field work 
 monitoring and logistics (information provided from the vehicle tracking system).  It is 
 beneficial in each business area topic (project/work management, resource management 
 and fieldwork monitoring/logistics) to describe how these processes are controlled and 
 how information systems could contribute to capturing the needed information in those 
 processes. 


The focus point in this study is in business units and their operations, because the actual 
 work is managed in those units. Business units are the targets for development and when 
 improvements for example in reporting are made in the units, the results reflect positively 
 also to the reporting in upper organizational levels. With relevant information gathering 
 from ISs, the goal is to improve the work/project management in business units and im-
 prove the reporting and monitoring of those projects as well. 



3.1  Project monitoring and control 


As  the  research  questions  in  this  thesis  are  concerned  about  the  information  collected 
 from processes and information systems, one crucial area to look into is project manage-
 ment and especially project monitoring and control. Project monitoring and control in-
 cludes the managerial information needs and questions such as: what information is rele-
 vant to find out about projects? What are the reporting needs related to project monitor-
 ing? What information is needed to measure the project performance? 


In the core of project monitoring and control procedures lay three main dimensions/pa-
rameters: schedule, cost  and quality. The project  performance measurement  (discussed 
also later in this chapter) depends heavily on these three factors. Thus, a key part of pro-
ject monitoring and control is to manage and control with certain procedures and with the 
help of certain tools these main parameters. Hormozi and Dube (1999, p. 35) state that 
project schedule can be controlled with the help of information systems and project soft-
ware. Gantt charts are especially efficient and useful tools to manage the schedule. Cost 
controlling includes reports related to actual vs budgeted expenditures. Quality control 
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