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Abstract 
In Finland, the gathering of information about water systems has been heavily dependent on public 
organizations. However, decreasing resources have emphasized new cost-effective ways to produce 
statutory information. The voluntary work of citizens is raised as a potential resource in supplementing 
official water quality monitoring. Engaging citizens require deeper understanding about the value of 
monitoring activity for potential participants. 
The purpose of this paper is to present a methodology for building new understanding of value 
creation in the context of voluntary water quality monitoring. The methodology also describes how the 
value creation acts as a driving force in identifying service concepts and business opportunities. The 
methodology integrates service design methods and utilizes information and communication 
technologies (ICT) in contributing a meaningful value for customers.   

Volunteers in environmental monitoring 
In Finland, the process of gathering information about water systems has heavily relied on public 
organizations. Decreasing resources as well as the implementation of environmental directives (such 
as the EU Water Framework Directive) have called attention to the need for more cost-effective ways 
to produce the information. The voluntary work of citizens was raised as a potential resource in 
supplementing official water quality monitoring in the monitoring strategy of the Ministry of the 
Environment in Finland (Ministry of the Environment 2011).  
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The previous research in citizen science, studies the participation of volunteers from the conservation 
strategy point of view. Citizen science engages a network of volunteers to assist in professional 
research using methodologies developed by or in collaboration with professional researchers. 
(Cooper, Dickinson, Phillips and Bonney 2007) Citizen science has been considered suitable for 
studying large-scale natural patterns, which require a vast amount of data to be collected across an 
array of locations over an extensive time span. (Hill et al. 2012, Bonney et al 2009)  
Additionally, the focus for research on environmental volunteering has covered the motivations, 
barriers and benefits of volunteering in environmental issues (Gooch 2003, O’Brien and Ebden 2008). 
The perspective of volunteering emphasizes a user-centered point of view, because the reliance on 
volunteers creates a need to find tools to elicit and maintain their motivation (Anderson, Cairbcross 
2005). 
However, the current research seems to lack business perspective. In the future, there could be self-
sustainable service systems that bring value to engaged citizens and service providers. Instead of 
authorities managing voluntary work, there could be companies and organizations from the third 
sector providing desirable services for customers. The business approach highlights the need for 
identifying service value for future customers as well as for creating meaningful services. 
In this study, the user-centered approach, and more precisely, service design, was used as a guiding 
framework for examining the volunteers in water quality monitoring and revealing new business 
opportunities. Service design places user experience at the center of development and focuses on 
creating platforms, processes, and contact points for interacting with service providers. Uncovering the 
components and evolution of user experience is an important starting point for design, when the aim is 
to develop policies and services which address customer needs. (Holmes 2011) 

Objectives and research methods 
The aim of the current research was to study how service design methods contribute to identifying 
service value, creating service concepts and discovering business opportunities. This paper is based 
on the exploratory case study and the data was collected during the academic concept design project 
conducted 2011-2013 at Aalto University. 
As a result of our exploratory case study, we propose a methodology for identifying service value and 
transferring this knowledge into concept design. The methodology contributes to (1) identifying the key 
elements of service value, (2) finding ICT-based service concepts that create value for the customer, 
and (3) discovering business opportunities in the field. 
The academic concept design project constituted a setting for the case study. The study was based on 
the hypothesis that value creation is a perquisite for creating meaningful service concepts as well as 
spotting business opportunities. This assumption raised a question: How should the participation of 
volunteers and businesses be encouraged in the context of voluntary water quality monitoring? The 
research question is twofold. Firstly, it implies the need to understand the volunteers as users of new 
services in order to propose factors creating value for volunteers. Secondly, it raises the identification 
of new service and business opportunities to the scene.  

Case study for identifying and transferring service value  
In Finland, official voluntary water quality monitoring is organized by local Centers for Economic 
Development, Transport and the Environment. In addition to the public organizer, different local 
societies for water conservation are important actors in the field. The review of previous literature 
denotes that volunteers in water quality monitoring have not been comprehensively studied in Finland. 
Deeper understanding of volunteers is urgent because organizers of voluntary activities, whether 
public or private, share the concern of finding and keeping committed volunteers. (Peltonen, Siljamäki, 
Lammi 2012) 
In this paper, voluntary water quality monitoring refers to monitoring of water transparency conducted 
by volunteers using Secchi depth as a tool. Secchi disk measurements reveal how deep sunlight can 
reach into the water and thereby indicate general water quality conditions. Measurements are typically 
taken twice per month during the open water season. (Hudson 1998) Secchi has been adopted widely 
as an appropriate method for volunteers to participate in water quality monitoring.  
From a citizen’s point of view, water quality monitoring can be considered a leisure time activity. Spare 
time is a scarce resource that dispenses with different hobbies and activities (Timonen 2005) – and 
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only the most satisfying and rewarding activities win the race. Also, voluntary work has to find its place 
in this arena. The leisure time context provided a comprehensive perspective for identifying attractive 
elements of monitoring and for creating interesting activities. Discovering the desirable elements for 
citizens, it is possible to increase the business value of water monitoring.  
The design process conducted for the case study was exploratory and iterative in nature. Despite an 
overlapping flow of methods, for simplicity, the process is presented here as consecutive phases. The 
design process covered three main phases: Research, Interpretation and Creation, which are 
described herein in more detail. 
The Research phase included data gathering in order to understand the motivations and value 
creation of volunteers participating in water quality monitoring. The purpose of this phase was to build 
a rich knowledge bank for informing the latter parts of the design process. Additionally, the Research 
phase acted as a guide and inspiration for the design team (Kumar 2012). Traditional user research 
methods (interviews and a survey) were strengthened with a more design-led research method, 
Design probes. The methods used in the Research phase are presented in Table 1.  
 
Table 1. Methods used in the Research phase. 
 

 
 
The methods used in the Research phase contributed to the understanding of users in voluntary water 
quality monitoring and current use context. The studies related to the present monitoring explored 
organization of the activity and the ways the activity appears to users. The motivating factors of 
volunteers were seen as a key starting point for identifying value. The context of leisure time framed 
the activity towards outdoor activity instead of volunteering. The Research phase revealed three types 
of volunteers differing in their motivation and experiences. (Peltonen, Siljamäki, Lammi 2012)  
The next phase, Interpretation, entailed sense making of the gathered data and structuring the 
findings from the Research phase. The main methods in the phase were processing the data, 
analysis, reframing and finding key insights. The interpretation considered use processes, users, and 
the value elements of the activity. (Kumar 2012) The goal of this phase was to turn key insights into 
actionable principles for idea generation and concept development. The methods used in the 
Interpretation phase are presented in Table 2. 
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Table 2. Methods used in the Interpretation phase. 
 

 
 
The purpose of the methods in the Interpretation phase was to structure the understanding generated 
in the preceding phase. The information was analyzed in order to provide manageable abstraction of 
reality. The methods facilitated the creative transition from understanding to service design solutions. 
The Interpretation phase contributed to identification of motivations for volunteering. The motivating 
factors were modified to the elements of service value. The value elements were abstracted into 
design drivers, which were unrelated to specific user groups, in order to define the driving forces for 
the design process. In addition, the visualization of service journey concretized current use processes 
and activities provided by organisers of voluntary water quality monitoring. 
And finally, the purpose of the last phase of the design process, Creation, was to generate solutions 
for identified needs and service value elements. The solutions were visualized in the form of service 
concepts. In order to identify business opportunities, it was found important to describe the 
combinations of future services and potential service providers. Therefore the concepts were built into 
a system of concepts. A systemic approach contributed to clarifying the business opportunities. The 
methods used in the Creation phase are presented in Table 3. 
 
Table 3. Methods used in the Creation phase 
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Analysing the contribution of methods  
The analysis of the case study consisted of the classification on the methods based on their role and 
contribution to the pre-specified themes: (1) Identification of key elements of service value, (2) 
Creation of the value and ICT-based service concepts and (3) Revealing of business opportunities in 
the field. The methods used in the Research and Interpretation phases mainly contributed to 
identifying key elements of service value. The methods in the Research and Interpretation phases 
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focused on the construction of the understanding about the current activity and users, their challenges 
and the possibilities ICT technology could bring to the use process. The created understanding 
established a foundation for the Creation phase and offered sources for new solutions.  
In the Creation phase, brainstorming was used for creating new services ideas. The driving themes for 
the brainstorming rose from the service journey, personas, design drivers and design probes. The 
sequenced brainstorming methods contributed to the creation of value-based service concepts. The 
service-offering map and actor map, on the other hand, contributed mainly to revealing business 
opportunities. The methods and their primary contribution area are presented in Table 4. 
 
Table 4. The main contribution of methods used during the case project. 
 

 
 

Results 
Based on the case study it seems that the methodology is applicable in (1) identifying the key 
elements of service value, (2) finding service concepts that create value for the customer, and (3) 
discovering business opportunities in the field. The methodology describes the critical phases for 
developing new business for water quality monitoring. 
The methodology is constructed from four major elements: Understand and Identify, Generate ideas 
and Explore possibilities, Frame solutions, and Apply network approach. The first element, 
Understand and Identify, creates comprehensive understanding of the present context and the value 
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creation of the users. Interviews, survey and design probes offer tools for providing vivid and diverse 
understanding of value creation, which is suitable for creating new services.  
The second element, Generate ideas and explore possibilities, included thematic brainstorming. The 
brainstorming is carried out in stages, which gradually increase understanding about service value and 
opens new ideas. The analysis of the case study proposes that problem, value-driven and experience-
driven brainstorming provided an integrated approach for including customer value into the design 
process. On the other hand, ideas stemmed from the identified problems in the current service 
journey. Trend mapping boosted idea generation by envisioning the future context.   
The third element in the methodology is Frame solutions. Service ideas are combined into service 
concepts and these service concepts are organized into a system of concepts. Service images and a 
service-offering map were used to describe and visualize the service concepts and the value for the 
customer. The methods contributed to the crystallizing of the business opportunities in a concrete way.  
And finally, applying a network approach contributed to identifying network partners and defining the 
value for each potential member in a network. Applicable methods were found to describe actors, their 
roles and interests in the service network. In our case, the actor map was used as a key tool for 
network development. Applying a network approach to the system of concepts provided a way to 
create a vision of service ecology for the future. The methodology suggested in this paper is presented 
in Figure 1. 
 

 
 
Figure 1. Methodology for identifying the key elements of service value, finding service concepts that 
create value for the customer, and discovering business opportunities 
 
Based on the case analysis, we suggest that the business opportunities can be discovered through 
the service concepts, which also indicate the potential for business. We argue that service value can 
act as a driver for the design process in finding service ideas as well as in identifying business 
opportunities. The value-based approach connects the creation of meaningful services and 
identification of business opportunities. Especially, problem, value and experience-driven idea 
generation methods contributed to finding service concepts as well as to revealing business 
opportunities. Mapping the future context contributed to both objectives as well. 
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Conclusions 
This paper describes a methodology for value-driven design for creating new business in the field of 
voluntary water quality monitoring. The methodology was created based on a case study in which 
service design methods were used for identifying service value, creating service concepts and 
discovering business opportunities. The case study describes how understanding expanded from 
motivational factors of volunteers into the vision of service ecology. Our results imply that the 
methodology acts as a framework for creating new business in the underdeveloped field of industry. 
Therefore, the results offer solutions for reducing authority-driven water quality monitoring and at the 
same time opening new markets for businesses.   
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