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Abstract

Incorporating stakeholders in policy assessment: Generating a framework for system analysis
and data driven policy making

In this thesis, we explore the use of social media in assisting in decision making and present a
case study of the development and implementation of an open data framework in a small
organization.

We analyze the role of social media data for providing policy insight and prioritization of
initiatives among citizens in particular we explore the sentiment analysis application in data
mining in twitter. Data related to poverty and basic income was collected for 24 days in 2019,
cleaned and prepared for natural language processing. A subset of the data was manually
labeled for sentiment analysis in order to inform and train the Al. This analysis of public opinion
on poverty is situated within the sustainable development goals and support for poverty
reduction policies.

We also explore the case of study of the district of Squamish in the development and
application of an open data framework aligned to the strategic values and with a look into the
continuous improvement and correct documentation of the system. We develop a policy,
guidelines and framework tailored to this organization with small communities in mind.

We use the open data case of study of Squamish as a model for the framework, we feed the
framework with information based on the strategic direction and meeting with the district
working group to better direct the development and application.

We finally explore a joint solution for the progress of equality policies and targeted
governmental initiatives while exploring the interactions of external and internal
stakeholders. We present the social media case as a component to support the overall
framework and to empower citizen with valuable data and potential for information analysis
for other stakeholders.

Miguel Angel Benjamin Del Pino Injoque
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Chapter I: Research Overview

1. Introduction

This thesis explores frameworks to capture stakeholder opinion to support policy making and
foster analysis in government decisions. This is explored through two case studies in Chapters 2
and 3. Both are aligned with the United Nations (UN) Sustainable Development Goals (SDGs).

As defined and stated by the UN Brundtland Commission, sustainability is fulfilling and meeting
the needs of our present society without compromising the future (United Nations, 2021) But
going beyond that, sustainability also involves and intersects with other issues of great
importance such as well-being, access to proper education and reducing inequalities and barriers.

Poverty and other inequality problems are interrelated with each other and with a myriad of
social structures issues, including education, disability, race, and class. These social structures
and barriers are spelled out in part by the SDGs. Society is a system that involves individuals who
interact in a physical and social geography (Bunge, 1979). Systems dynamics teaches us that
systems can lead to surprising and complex results (Grosser, 2017). Poverty and gender equality
exemplify this, as they covary with a high number of other variables. This is also borne out by
data; no country in the world has achieved gender equality or the eradication of poverty.

An essential part of achieving the objectives outlined in the SDGs is assessing how well they are
achieved across the world. This data is collected at the national, regional, and municipal levels
Indicators are used to assess the extent to which geographical areas achieve the SDGs. Accurately
reporting these assessments requires government transparency and accountability their
constituents. Good governance is itself captured in the SDGs, highlighting the interconnected
goals required to reach a sustainable society (Chaverri et al., 2020)

Transparency and accountability can be achieved in numerous ways. The change to transparency
and open data can help have better development and assessment of policies (The Open Data
Charter, 2021b) as well as provide opportunities for researchers (Secretariat & Open
Government, 2020). Open data is a recent movement to provide government data in an easily
accessible format. The advantages of open data include its potential to reuse of available open
data in commercial purposes, transparency, and better governance (Secretariat & Open
Government, 2020). But a commitment to transparency is not sufficient for success. Open Data
programs have associated start-up and operations and maintenance costs, along with hidden
costs that can increase staff workloads and demands. Determining how much data to share and
at what level of granularity is crucial to controlling these costs.
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Managing Open Data platforms requires tailored frameworks and policies to ensure that local
open data programs create the most benefit for the available resources. But developing these
frameworks and policies are time consuming and require extensive literature review along with
deep procedural knowledge of data management and certification systems. This is a specific and
technical skillset that may not exist in many municipalities. Expertise and resources currently limit
the reach of Open Data systems. A Bloomberg Philanthropy report found that while 70% of cities
studied supported open data systems, only 18% had in-house processes to ensure that data was
released on a timely basis (Bloomberg Philanthropy, 2016). Moreover, each data stream chosen
adds costs as well as benefits, but those benefits will not be equal and may vary by community.
Determining which data could be used to best help the individual community is key to controlling
the potential cost and workload while setting the groundwork for the most potential economic,
social, and democratic benefits.

Open Data is thought to have wide benefits, both social and economic. The total value of the
open data as a market was estimated to be on the order of $184 billion euros in 2015 (Heyer &
van Knippenberg, 2020) . We argue that the benefits of open data extend beyond economic
benefits and include increased public participation and faith in government. For any of the
potential benefits to open data — economic, governance or social — governments need to be able
to set up and maintain reliable open data networks, and make decisions about the presentation,
availability, and granularity of data. All these activities take time and funds, and these tend to be
particularly scarce at the municipal level.

The management of cities is key to Canada’s transformation to a sustainable and equitable
economy. We share a vision of open-data systems and good governance as a pathway to a future
that works for everyone. The open data framework and policies that we develop here can be
applied throughout smaller municipalities in Canada who may not have the funds to lead this
type of research.

The co-occurrence of the covid-19 pandemic, rising inequality and protests against racial injustice
have led the public to seek data and government guidance on the state of our reality every day.
The lack of easily comparable data between jurisdictions has become evident, along with the
difficulties in compiling data with different reporting structures, dispersed across different
platforms. Uncertainty is evident in the context of current events. On a global scale, this situation
has presented setbacks in the progress of many initiatives and goals. In relation to SDGs goal 1,
the United Nations states that this pandemic is undoing the once positive trend of poverty
reduction (United Nations, 2020) .This shows us that even successful, targeted efforts to identify
the variables related to outcomes of interest (poverty) and policy levers to reduce their intensity
can be overcome by unexpected events, which can trigger a different result. The great
uncertainty puts a large barrier to analysis that involves multiple decisions and variables that
contain high uncertainty.



The present pandemic not only makes evident the uncertainty in trying to understand and
analyze future outcomes but has also intensified some of the problems that our society faces.
COVID-19 pandemic impacts everyone, everywhere but impact different group of people
differently (Guterres, 2020) the situation has exacerbated inequalities present in different
realities and has affected different population groups and in different countries in different ways
(Bokun et al., 2020; Bottan et al., 2020; Ro, 2020).

The support required to address these complex problems lies in smart policy choices and the use
of appropriate engineering tools. Industrial engineering responds to the application of
methodologies to address and solve problems in specific systems and each process that is
involved. The potential benefits of applying engineering tools are evident. Industrial engineering
applies analytical methods for systems of great complexity and allows for better management
and decision-making, especially in systems characterized by high uncertainty (Oregon State
University: School of Mechanical, Industrial, and Manufacturing Engineering, 2012). Industrial
engineers are well positioned to design and develop systems to improve society quality and
effectiveness (Department of Industrial Engineering Dalhousie University, 2020)

We live in an extremely connected and globalized world; the flow of information is no exception.
When we talk about the design of a project or the development of a public policy, we find that
there are different interactions between stakeholders, a flow of seeking and receiving
information. In this research we explore the interactions between different levels and areas of
government, business, civil society, and laypeople.

The federal and provincial government are the ones that establish a common vision, objectives
and provide a development framework for the country. In terms of a stakeholder relationship,
both the provincial and federal government have a close relationship with the local governments.
This study attempts to provide decision makers with different tools to encompass the opinion,
principles, relevant input, and values of selected stakeholders for each project. Including input
about opinions or underlying principles of the stakeholders helps to generate tailored and
adapted policies for the population, workers, or the community.



2. Literature review

The following literature review offers an overview of available qualitative and quantitative
models from engineering with the potential to address societal problems such poverty and with
the capacity to capture and analyze poverty and its conversation. As shown in Figure 1, the review
focuses on the limitations that some of these methods present as well as the opportunities for
integrating different methodologies to generate an analytical framework for decision support.

e Limitation due to

o o uncertainty in the models
Qualitative and Quantitative Methods to and multiple variables and

analyze societal issues (Poverty) factors

eEase of deploying some of
these initiatives, versatility
in the analysis fields

e Social Media as a data capture
environment

e Use of social media as a feed to supply
sentiment analysis models based on

automated qualitative evaluation of the
data

Sentiment Analysis & Social
Media

Good
Governance
Framework

e Participatory democracy framework implemented
through stream of open data and information
intended for decision-makers

Figure 1: Literature review overview

We review methods have been used to analyze poverty and other societal challenges. The
analysis of policies and the course of initiatives of social character are linked with the use of novel
analytical methods of qualitative and quantitative cut or a combination of both, in the
subsequent subsections we will deal with methodologies that seek the analysis and improvement
of social and problematic conditions.



2.1. Numerical/Quantitative approaches

Several numerical and empirical approaches are applied to the study of societal issues and the
analysis of policies, policy assessment or policymaking make use of numerical data to power data
driven decision making. In this subheading we have a review of statistical approaches, empirical
studies, mathematical modeling, simulation, Agent based models and microsimulation.

2.1.1. Empirical and statistical approaches

There are also studies of societal issues that consider an empirical approach to understanding
poverty. Urakawa et al. raises the hypothesis that the lack of time, sometimes marked by poverty,
can be an obstacle to health in Japan (Urakawa et al., 2020). This survey of households in Japan
presents an interesting econometric model to analyze the hypothesis and posits an equation to
determine the poverty of time (Urakawa et al., 2020) The study yields results and conclusions
that suggest policies targeted at certain groups in society to alleviate time poverty (Urakawa et
al., 2020). An analysis of household welfare and determinants of poverty in South Africa
examined the factors involved in influencing household welfare and poverty, using data from the
national income survey (Biyase & Zwane, 2018). Khan et al. assessed multidimensional poverty
in Pakistan, they compare and expose some of the limitations of unidimensional measurement
of poverty and proposed a multidimensional analysis using a randomize collected data through a
set of questions, they include calculation of unidimensional and multidimensional poverty and
found that non monetary related calculations are important in poverty analysis and evaluation
(Khan et al., 2020). Beyond directly assessing poverty, the impacts of poverty on other social ills
have been explored. Maddah evaluated the correlation between the unemployment rate and
theft offenses in Iran through a empirical analysis, finding that there is considerable evidence on
the relation of unemployment and crimes related to theft offenses in the evaluated data
(Maddah, 2013). Mba et al. estimated vulnerability to Poverty in Nigeria using a 2010 dataset
from a general household survey for Nigeria and deploying the vulnerability formula presented
by Chaudhuri et al. in the 2002 in the paper that assess household vulnerability in Indonesia
(Chaudhuri et al., 2002) Mba et al. find that households with few household members are less
vulnerable to poverty in comparison with households located in rural areas with higher number
of members, this paper also finds that households with a female head are more vulnerable to
poverty in relation to male-headed households (Mba et al., 2018). A different empirical approach
to analysis reviewed the ecological and social results of government subsidies in Fisheries, this
case study from Chile find that the geographical distribution of this subsidies did not follow an



even distribution among fisher ports, Mondaca-Schachermayer et al. concludes pointing the
simplicity of considering linear relationships in this types of cases (Mondaca-Schachermayer et
al., 2011). Muhammad-Bashir et al. sought the factors that determine poverty among the
beneficiaries of a support fund using data from national survey (Muhammad-Bashir et al., 2016).
While other case of household-vulnerability was presented by Y. Zhang & Wan, the vulnerability
was studied by sampling a survey dataset and applying the vulnerability measurement by Kuhl &
Ris (Kuhl & Ris, 2003) the research by Zhang & Wan concludes in the importance of education as
a variable for vulnerability (Y. Zhang & Wan, 2006). Perceptions matter in policy making, both for
those impacted by poverty and for the general polity. Bavetta et al. present how perceptions can
be beneficial to policy assessment, the research follows how the perception of inequality is a
multidimensional consideration this related to the views of the different actors, the perception
was assessed using an empirical approach of multi indicators and its correlations, they use data
from the International Social Survey Programme (ISSP) and focussed the analysis to some OECD
countries, the authors concludes in the benefit of integrate with behavioral assumptions to
understand and analyze the perception (Bavetta et al., 2019). Bigger picture analysis was used to
understand the effect of aid as a tool of growth using a multivariable equation to calculate
economic growth, Ali & Isse concludes in the non-linearity of the aid on growth and the
importance of the political or policy structure in the impact of the international aid (Ali & Isse,
2005)

There are other quantitative approaches to analyze societal issues, poverty and poverty
alleviation policies like the paper presenting a statistical overview of the farmers and farmers'
cooperatives in China (H. Shao et al., 2021) the approach of this study was the collection of data
by using questionnaires addressed to farmers' cooperatives to understand the different actions
taken by these cooperatives towards their low-income members (H. Shao et al., 2021). We also
identified the paper that approaches the issue of energy poverty in Latin American countries with
the use of a multidimensional lens (Santillan et al., 2020) the paper uses a Multidimensional Index
in relation to Energy Poverty and evaluates the situation of the Latin American countries of Peru,
Mexico, Colombia, Dominican Republic, Guatemala, Haiti and Honduras (Santillan et al., 2020);
and the paper that discusses heating poverty and its relation to Clean energy heating in low-
income households in China, the paper also presents a cost-benefit angle of this policy (Feng et
al., 2021). We also encountered the study that tries to find links between poverty reduction and
climate change mitigation through an analysis of empirical data in relation to a Colombian
program (Malerba, 2020); and the paper that presents fuel poverty in relation to air cooling in
Japan, the study approaches this issue with an empirical analysis that looks for angles on possible
vulnerabilities of certain populations (Tabata & Tsai, 2020). We also find different applications of
statistical and empirical analysis such as the paper that addresses the study of Transport poverty
and its relation in geographical areas using a equation model, Jiang et al. finds the relation
between transport and in special road infrastructure initiatives on the poverty reduction and



economic impact (Jiang et al., 2020) Prince et al. present the look into water poverty and its
spatial analysis for decision making support in districts of India, the data was obtained from
survey, interviews and discussions of relevant stakeholders and the analysis was performed using
a multi-indicator formula and the use of regression to determine the influence of the variable in
the outcome of water access (Prince et al., 2021). Carvalho and Cabral approach the analysis of
poverty patterns in favelas in Brazil by using census tract data of the 2010 Brazilian census and
analyze 5 representative cities (Carvalho & Cabral, 2021).

2.1.2. Mathematical modeling and Mathematical approaches

Poverty is also approached from a mathematical modeling angle. Chinnadurai and Athithan
explore and present a mathematical model relating alcohol use and poverty, presenting a non-
linear model followed by a numerical simulation of the proposed model (Chinnadurai & Athithan,
2020) Zhao et al. employ a cost optimization model to identify the best deployment strategies to
mitigate crime in relation with poverty, they deploy a cost-effective analysis of crime control
initiatives and analyze 2 scenarios, Zhao et al. present the limit conditions to determine the point
of crime control (Zhao et al.,, 2015). Mathematical models have been used to optimize
interventions to reduce poverty. Mohd Roslan et al. present a mathematical model that analyze
poverty with the probability of crime to identify an equilibrium point using Malaysia data, the
research also replicate the effect of governmental initiatives by modifying parameters of the
modeling (Mohd Roslan et al., 2018)

Other mathematical modeling approaches focus on decision-making. In Oberhausen, Germany,
fuel poverty was analyzed by geographical identification to determine fuel vulnerability by multi-
criteria decision analysis in order to efficiently target and adapt poverty-reduction strategies
(Marz, 2018). Other

2.1.3. Micro simulation and Agent based modeling

The use of traditional simulation in poverty alleviation approaches show promising results to
properly approximate the model to the real system. A simulation of the Microfinance system and
its relation in poverty reduction, presents an objective of optimization of welfare and institutional
sustainability (Kaicer, 2020). Micro-simulation approaches are particularly valuable in that they
further specialize in explaining behaviour and response to specific governmental policies (Urban
Institute, 2015), we encounter this type of simulation in the paper by Chaton and Gouraud use a
similarapproach to study fuel poverty and the relation with variables like the income in the future
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and the employment rate. They also consider the probability of fuel poverty reduction through
renovation of the dwelling, using information from the French Enquéte nationale logement (ENL)
survey. The authors propose the solution of incentivize thermal housing renovation to mitigate
fuel poverty (Chaton & Gouraud, 2020). Simulation and microsimulation has been applied in a
number of contexts for societal issues, such as the simulation of recycling initiatives and carbon
tax in Peru (Malerba et al., 2021) or the study of scenarios in Europe in relation to subsidize
childcare to mitigate poverty (Hufkens et al., 2020).

Agent based models (ABM) are a type of simulation that uses a computational approach by
encoding specific details about individual actors (agents), their interactions with each other and
the coded environment (geography) and how they make decisions. There is an extensive
literature related to poverty using ABM, with notable applications in understanding opinions such
as in the paper by Schweitzer, Krivachy and Garcia that tries to link individual behaviour and the
relationship between emotions and opinions in modeled agents (Schweitzer et al., 2020). ABM
has been applied in relation to economic development, like the study of COVID-19 infections and
economic activities (Kano et al., 2021). ABM has been used in market simulation and design
(Mizuta, 2020), transportation and bus operation (L. Zhang et al., 2021) and also in relation with
policy generation and evaluation, where Ortiz Salazar, Klein and Klycheva that generate scenarios
related to agent recycling behaviour (Ortiz Salazar et al., 2021). There are many applications and
examples of uses of agent based models in social issues, and ABM has ample capacity to respond
to the complexity and dynamism in social systems (Gilbert, 2005) Varying system conditions in
ABMs is straightforward and of open nature, allowing for a large number of scenarios to be
explored and thereby deepening the understanding of the emergent system behavior related to
assumptions encoded in individual agents.

ABM is also used in the development and assessment of policies and strategies both in
organizational and governmental settings; Rashid et al. analyze the application of an ABM
framework and the impact of microfinance in relation with poverty through the Netlogo platform
and used the versatility of this approach to conduct simulations with assumptions about agent
behaviour and agents characteristics (Rashid et al., 2011). Widener et al. use ABMs to model
policy scenarios in relation with the food access for low income individuals in urban settings
(Widener et al., 2013), while Kremmydas et al develop an ABM policy assessment using to study
agricultural policy (Kremmydas et al., 2018)

ABM has the benefit of being applicable in areas where system simulation efforts are not
normally deployed (Heath et al., 2009), and allows for important insights through analyzing
systems that involve complexity (Heath et al., 2009). A wide range of applications have been
developed around this methodology and social phenomena (Manzo & Matthews, 2014), in part
because ABMs have a strong capacity to retain complexity due to the inherent flexibility in the
approach. ABMs hold promising applications in multiple sectors. This is linked to the fact that this
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methodology approaches social phenomena and tries to provide insight into human systems by
encoding relatively simple decision making and evaluating the result translated into emergent
behavior.

While ABMs present multiple opportunities that could benefit the policy analysis, the appropriate
verification and expert validation or traditional validations pose a limitation of this approach
(Pullum & Cui, 2012) Even when ABMs can capture emergent phenomena and heterogenic
behaviour the validation of this models holds a drawback related to the fact of the limitations on
the reproducibility of the models, we see newer models that does not build on the previously
results. (Manzo & Matthews, 2014)

2.2. Qualitative approaches

Appropriate methods to evaluate social systems are necessary to arrive at the most effective
policies to combat and mitigate these problems. Societal issues are complex, diverse and can be
seen from multiple perspectives. There is no common formula for resource allocation into the
socio-political system, effective policies are data driven while considering opinions, the
generation of successful policies is not only reflected in the optimization in the allocation of
resources but also in the sustainability of the policy and its management capacity while
considering heterogeneity, that compounded with uncertainty poses a limitation for
deterministic models while making the relevance of qualitative inputs more evident. Limitations
also include the non linear characteristics of emergent phenomena and behaviour (Bonabeau,
2002)

Qualitative approaches have been developed in several domains for the analysis of societal issues
and policy generation. While quantitative approaches poses clear benefits for data driven policy
making, qualitative approaches have a strong use in policy analysis (Tierney & Clemens, 2011)
Qualitative or nondeterministic models are presented in the following sub-sections. The use of
gamified approaches to rise awareness in societal issues are further explained in 2.2.1, while an
overview of participatory democracy and consensus processes are given in subheading 2.2.2,
finally the analysis of social media to harvest opinion data and the use of sentiment analysis to
empower this approach is given in 2.3.

2.2.1. Simulation and gamification of learning

Simulation and gamified approaches have been used to introduce the lay public to academic
scholarship on poverty, both to increase knowledge and to generate empathy and
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understanding. These case applications help participants experience the barriers low-income
families in daily life. One application of this experimental learning is a mandatory poverty
simulation workshop for the College of Health and Human Services at a university in Virginia for
students in fields related to health and social work (Vandsburger et al., 2010) In this case of study,
students did not alter their thoughts regarding the causes of poverty, but they changed their
perceptions about difficulties and increased their capacity to consider individual circumstances
(Vandsburger et al., 2010). Other cases of learning simulations have evaluated the effectiveness
of poverty simulations to change clinical care for staff and professors of nursing (K. Yang et al.,
2014), including attitudes about poverty comparison (K. Yang et al., 2014). Additional poverty
simulations were identified that target changes in attitudes and empathy toward poverty in
nursing students, findings of the implementation of the Missouri Community Action Poverty
Simulation and experiential learning in bachelor's degree students (Menzel et al., 2014; Nickols
& Nielsen, 2011; Noone et al., 2012; Steck et al., 2011).

2.2.2. Public participation and Participatory democracy

Public decision processes can involve community meetings, which have been used to determine
major environmental siting decisions. The Mackenzie Valley Pipeline Inquiry in Canada (Berger,
1978; Coyle, 2017) is a seminal example of stakeholder involvement in public decision making.
The Peruvian Law on the Right to Prior Consultation of Indigenous People and First Nations, has
the purpose of conducting consultations in order to reach an agreement on measures that
directly affect Indigenous communities (Congress of the Republic of Peru, 2011; Sanborn et al.,
2016) This example is a law that aligns with the ILO Agreement No. 169, Indigenous and Tribal
Peoples Convention (OIT Pro 169 América Latina, 2015) and ratified in 24 countries including
Argentina, Brazil, Chile, Costa Rica, Mexico and Peru. (International Labour Organization, 2021)
Other public decision processes use representative models, either as selected members of
decision-making bodies to represent stakeholders like Structured Decision Making (Gregory et
al., 2012; Martin et al., 2009) or the Danish consensus conferences model or citizens’ panels of
participatory technology assessment (Guston, 1999; Joss, 1998; Sclove, 2010; Seifert, 2006)

A particularly well-developed process of public consultation is the participatory budgeting, which
gives citizens an opportunity to oversee and supervise public spending, allocate resources, and
prioritize initiatives according to the community's vision. Participatory budgeting has been
practiced in some form since the late 1980s in Latin America and Europe (Ash Center for
Democratic Governance and Innovation, 2020). Examples of political institutional frameworks
and participatory budgeting are found in the Latin-American context, for example the
participatory budgeting system in place in the Municipality of Rosario in Argentina
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(Municipalidad de Rosario, 2002) or those expressed by the participatory budget of the
municipality of La Victoria (Municipalidad de La Victoria, 2021) and the municipality of San Isidro
(Municipalidad de San Isidro, 2019, 2021) under the Peruvian Participatory Budget Framework
Law (Congress of the Republic of Peru, 2003) These initiatives aim to generate a space for
participation and commitment to the vision and objectives of the locality and to contribute to a
healthy governance.

Governments around the globe express commitment to transparency and openness. Examples
of these declarations are found in the cities of Ottawa, London, Beverly Hills, Kitchener (Canada)
and the City of Woodstock (Canada) (City of Beverly Hills, 2021; City of Kitchener, 2018; City of
Ottawa, 2020; City of Woodstock, 2020; Greater London Authority, 2015) Notable mention is the
work of the City of Edmonton in the commitment to improve Open Government with the Open
City initiative (City of Edmonton, 2021; Romero, 2019) Citizen participation also provides an
opportunity not only for input on what is important to each community but an opportunity for
oversight and accountability of elected officials to the citizens.

The inclusion of consensus and consultation in democratic processes seeks to achieve a dialogue
among the different stakeholders to prioritize public spending preferences and initiatives
according to the objectives and vision of the community. Examples of this types of dialogue are
the Participatory processes held by the Barcelona City Council, consisting of meetings to promote
debate between citizens and decision-makers (Ajuntament de Barcelona, 2021) these actors can
interact in controlled environments under defined frameworks for the facilitation of meaningful
conversations. Including different members of society in a safe and open environment is essential
for consensus building and to achieve political decentralization. Respect and recognition of the
diverse visions, positions and opinions of the members of society is one of the guiding principles
of the Peruvian participatory budget framework law (Congress of the Republic of Peru, 2003)

2.3. Social Media as a tool

Data-driven approaches have a clear potential to complement and support participatory decision
making. People-driven decisions have a great power to generate a pipeline of ideas that address
the problems that each society considers as paramount.

As demonstrated in this literature review, democratic processes and participatory democracy is
a recurrent tool for engaging with citizenry, but a critical question facing participatory
governance processes is finding a way to implement them at large scale. Citizen participation in
a large scale could sacrifice effectiveness of the system (Dahl, 1994)
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This leads to several interesting research questions: Can existing interactions among stakeholders
on social media be used to advance collective decision making or harnessed to drive public policy
decision making? What new tools or changes to existing platforms need to be made to facilitate
public democratic engagement? Answering this question requires understanding the role of civil
society, social media platforms, political organizations, and other stakeholders. Social media is
important as a public democratic engagement platform with great potential for community-
based policy decision making.

Multiple studies related to social media, open data and community decision-making exist.
Machine learning has been used to predict personality (Golbeck et al., 2011) There is a growing
use of microblogging in analytical contexts (Kouloumpis et al., 2011) machine learning application
are also seen in the detection cyberbullying in online platforms (Chavan & Shylaja S S, 2015).
While Sentiment analysis has been used to evaluate social media posts broadly in English,
Chinese, and Spanish, and with potential expansion to other group of languages (Habernal et al.,
2013)

Semantic analysis (Lipizzi et al., 2015; Saif et al., 2012) has been used to new products analysis in
twitter. Data mining has been used to detect fake news in social media (Shu et al., 2017) and for
understand engineering student experiences with geolocated data from twitter posts (X. Chen et
al., 2014). However, in our review of the literature, we did not identify existing literature that
evaluates how stakeholders interact online across social media platforms and gather this
information to analyzed poverty conversation in the Canadian context. This is an important gap
in implementing social media-based stakeholder engagement and missed opportunity in
capitalizing on the opportunities offered by open governance. This thesis explores the prospect
to generate cross stakeholder synergies that encourage the exchange of local knowledge about
what matters in communities.

Social media is a space associated with disinformation and misinformation initiatives or
campaigns, particularly related to issues of trust, democracy and health (Allcott et al., 2019; Chou
et al.,, 2018; Wu et al., 2019), and these campaigns can be intensified by their ability to be
concealed by anonymity(Rainie et al., 2017) Social media has also been a space where extremist
ideologies have been promoted and a space for recruiting people who concur with these
ideologies and spread hate speech (Awan, 2017; de Gibert et al., 2018) However, social media
has also served to connect the citizenry and expose social problems and call for reform. Hashtag
activism like #heforshe, #blacklivesmatter and #metoo (Jaffe, 2018; UN Women, 2019; G. Yang,
2016), have taken an important place in public opinion and have had the potential to inform and
encourage citizens, politicians, and other stakeholders to act. Social media campaigns like these
demonstrate the potential for social transformation. What if this connectivity could be captured
and translated into targeted and impactful policies? We believe that social media can be a tool
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to assist policy making and be a source of useful data that can be translated into better
governance and a better democracy.

2.4. Sentiment Analysis

While several qualitative approaches are used to analyze online commentary and the perception
of topics in social media, one of the most popular methods to the formal analysis of online
platforms content is sentiment analysis (Andreotta et al., 2019; Greaves et al., 2013; Neuendorf
& Kumar, 2016). Sentiment analysis is part of text mining and utilizes techniques from natural
language processing (NLP), information extraction (IE), artificial intelligence (Al), and information
retrieval (IR) (N.-C. Chen et al., 2018; Farzindar & Inkpen, 2015; Patel et al., 2020).

These techniques capture opinions efficiently from a text written in syntactically correct and
explicit language. However, sentiment analysis techniques demonstrate lower accuracy when
processing informal language (Kumar & Garg, 2020). Kouloumpis et al. present the analysis of
lexicon resources and the use of them (Kouloumpis et al., 2011)

Both published articles and proposed techniques for sentiment detection in social media have
become more common (Kumar & Jaiswal, 2020). Twitter's open Application Programming
Interface (API) contributes to its status as the most studied microblog for sentiment analysis
while a supervised classification method called Support Vector Machine (SVM) is the most
popular tool for analyzing tweets (Keramatfar & Amirkhani, 2019).

Sentiment analysis has a variety of applications, including healthcare (Tuarob et al., 2014),
finance (Oliveira et al., 2017), consumer markets (Arias et al., 2014), and government (Finn &
Mustafaraj, 2013). For example, sentiment analysis of health-related tweets can be used for
disease surveillance and prevention including HPV (McGregor & Whicker, 2018) and Covid-19
(Chakraborty et al., 2020). These studies developed automatic processing algorithms to score and
detect positive and negative tweets in order to understand how topic-specific messages are
broadcasted and to provide strategies for debunking incorrect information. They found that
while most individuals who write novel tweets share positive or neutral information, negative
tweets were more likely to be retweeted. Their finding that negative information is more likely
to be amplified suggests the use of fact-checkers to mitigate broadcasting of misleading
information.

Several studies (Sanz-Herndndez, 2019a, 2019b) evaluated energy poverty press releases to
evaluate the impact of stakeholder engagement on energy policies. They demonstrated that
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press participation reflects social dynamics but can improve both policy and perception by
engaging the public. While these studies did not include social media, this case provides a strong
analogue for the value of public engagement in the policy process. Despite extensive academic
interest in social media analysis, to our knowledge no existing study examines public opinion
concerning poverty on Twitter.

2.5.Open data

The development of policy and processes at the local level has been addressed in other studies
with an orientation towards participation and community consultation (Cuthill, 2007). Existing
literature supports the benefit of transparent public information in general and open data
programs in particular (The World Bank Group, 2020). Open data offers numerous benefits, but
in particular there is a great public benefit from open data (European data portal, 2020;
Organisation for Economic & Co-operation and Development, 2020). Pairing open data efforts
with social media and stakeholder participation can enable greater citizen participation
(European data portal, 2020).

Existing open data practices and organizations that support the deployment of open data
initiatives. For example, the Sunlight foundation offers principles for developing and maintaining
open data policy guidelines and principles (Sunlight Foundation, 2014). The Open Data Charter
foster collaboration and a common set of guiding principles and policy alignments (The Open
Data Charter, 2020) while searching for transparency in institutions and trust.

A robust literature exists on the development and application of open data systems, along with
excellent examples of community applications of open data (City of Edmonton, Open city and
innovation branch, 2017; City of Ottawa, 2018, 2019). However, the examples that have been
identified tend to be in larger cities with much higher levels of funding.

The concept, planning, and implementation of these frameworks and policies require procedural
knowledge of data management. One of the barriers to fully deploying an open data framework
is related to limited resources to reach an effective Open Data system. A Bloomberg Philanthropy
report found that while 70% of cities studied supported open data systems, only 18% had in-
house processes to ensure that data was released on a timely basis (Bloomberg Philanthropy,
2016). Determining which data could be used to best help the individual community is key to
controlling the potential cost and workload while setting the groundwork for the most potential
economic, social, and democratic benefits.
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2.6. Analytical frameworks and implementation roadmaps

As previously shown, open data initiatives have great potential, but as evidenced in the of
literature review there is limited information and guidelines to approach open data systems.
While there are sets of principles and templates of guidelines, these are not tailored to small
organizations and regularly do not provide an Open Data Framework for open data management.
The set of principles proposed by the ODC clearly outline the guiding concepts to follow in an
open data environment. These principles safeguard key points of the system, such as privacy
concerns, usability of the data, interoperability, and the vision of creating a citizen engagement
environment and foster innovation (The Open Data Charter, 2020). The ODC also offer guidelines
that accompany each of the principles which specify concrete actions necessary for success and
complement the guiding principles with useful compromises (The Open Data Charter, 2020).
Multiple municipal governments off guidelines and policies (City of Austin, 2013; City of Chicago,
2021; City of Louisville, 2013; City of Portland, 2009; City of Waco, 2015; NYC OpenData, 2012;
Office of the Mayor - Washington, DC, 2014; San Mateo County, 2014), which, along with
guidelines and principles from the Sunlight Foundation outline the process to make data public
and implement a policy (Sunlight Foundation, 2014)

Fayaerts et al. evaluate migrant integration in Europe with the research question embarked in
decision making and policy assessment, Fayaerts et al. present the concept of the policy process
and analysis as a place of interaction of stakeholders and its ideas, they embark into the idea of
the policy assessment using the case study analysis of a legislative proposal in the Brussel region
in Belgium the data was obtained from interviews, communications and meetings, Feyaerts used
this data to evaluate the conceptual framework and concludes in the potential contribution of
policy assessment policy learning (Feyaerts et al., 2017).

The review of the literature shows that is essential to develop a framework for open data tailored
to the municipality. This presents a challenge for small municipalities. Encouraging the
advancement of open data and the implementation of open data systems in smaller communities
requires targeted assistance, tailored to their needs and strategic alignment to allow them to
achieve these governance benefits. The proposed Open Data Framework will answer the critical
guestions posed by municipalities about how to manage their data.
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3. Research questions and intended research

Policy solutions embedded in industrial management strategic frameworks have enormous
potential to enable stakeholder engagement and open frameworks through social media. The
literature review identified a pressing need for knowledge-based decisions and a potential to
transform data to action.

There is an increasing commitment by a number of organizations to pursue organizational
transparency. This is particularly embodied in open data systems (U.S. General Services
Administration - Data.gov, 2021) and to orient their decisions based on available evidence and
have policies aligned to data driven decision making with more proactivity and understanding
(Stobierski, 2019) Part of this movement seeks to integrate and engage stakeholders to identify
potentialities and optimize investments according to what has been assessed by stakeholders.

This thesis starts with the question of how to best assist decision making with analytical tools and
appropriate analytical frameworks in order to generate efficiencies in the allocation of resources.
While stakeholder engagement methods are well established to do this, they are expensive and
time-consuming. How can we understand and act with the data and information that is already
available? The main objective of this research is the transition of data to action, the different
ways and methods to translate available data into important information for decision making
according to what is exposed by the relevant stakeholders. This is explored through two
sustainable minded frameworks for a democratic design of policies in government initiatives in a
digital open environment.

Online settings are capable of impacting society both as a source of information and as a safe
space for the advancement of social justice and positives initiatives. Can social media platforms
be a usable source of information for policy prioritization? The expected outcome of this part of
the research is a framework to capture opinion in online settings to be used in people driven
policy making and community engagement, which can provide decision-makers with new
insights and have the potential to increase community buy-in of initiatives. The research proposal
and the potential that this expected outcome can have on public policy and citizen participation
in safe platforms that can foster citizenship and democracy.

We recognize the availability of educational resources on open data; however, the frameworks
do not consider the need for customization of open data policies and refer to medium to large
organizations and in some cases with resources dedicated to these initiatives. The important
qguestions for business and municipal decision-makers are: can small and medium scale
organizations deploy open data initiatives? When implemented, can these open data systems
include continuous improvement and optimization of resources? Can a small district have a
customized policy, guidelines, goals, and indicators following a set framework? Responding to
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these questions is pivotal in deepening this area of research and integrating solution frameworks
into useful systems to accomplish transparency and good governance. The challenge in this
project is to transfer the lessons learned from general principles in open data management
systems and develop an approach and that works for budget limited municipalities and local
governments.

In Figure 2 we can see stakeholder involved in the decision making of initiatives and policies
analyzed from the lens of a local municipality and government agencies in Canada, we classify
this groups in internal and external stakeholders, our first chapter extend in the relation of
external stakeholders and Policy makers while Chapter Il deepens in the relation between
internal stakeholders and a framework to make open data available to the group of policy makers
and external targeted groups involved in the decision and assessment this schematization of
information and data relations in government agencies and local governments shows the
importance of integrating different actors in decision making to generate consensus and respond
to stakeholder needs.

Stakeholders

INVOLVED IN THE DECISION MAKING

Internal Stakeholders External Stakeholders

¥

Academia

Group of Policy Makers
p of Policy Makers Research

Figure 2: Stakeholders involved in the decision making
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We can see in Figure 2 how traditional interested groups (Citizens, unions, communities, and
NGOs) have a relation of push and pull of information and requested of policies and initiatives
targeted to progress their interest, this is traditionally reflected in petitions, protests,
demonstrations or activism on social media platforms, these activities are reflected as push for
reform from the citizenry. We also can see how the media have this relation of providing with
information and data to the groups involved in the decision making while requesting interviews
to these same organizations and individuals, the same logic maintains for the relation between
academia and media, both providing of information and data to inform. Finally in Figure 2 we can
see another connection between external and internal stakeholder, this in relation to the data
and information relation of academia and policy maker, translated in solicited or unsolicited
research and data request.

In Figure 2 we can also see the relation of the internal stakeholders, we can see how Support or
non-involved areas provide with feedback and requests to the group of departments or roles
involved in the policy makers, this group of policy makers is composed by elected officials,
administrative senior Staff and working teams.

This outline summarizes the scope and idea behind the conceptualization of these framework
solutions both for the evaluation of data mined from social media and for the implementation
and deployment of open data systems. This thesis embarks in integrated these relations in an
analytical framework to understand online opinion and provide citizenry with available open
data. We argue that both frameworks together are able to leverage their benefits, the open data
framework is able to positively impact the relationship between data and opinion in social media
and the ability to collect opinion-based data. In Figure 17 we present the combination of this
approaches that are present in Chapter Il and Ill. More detail of this resulting framework will be
provided in the following chapters.
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Chapter II: About poverty and the online discourse

In this chapter we will discuss poverty, and its perception in the online discourse and use these
insights to frame a methodology to use data mining and in specific sentiment analysis when
shaping new public policies or understanding online opinions.

In Figure 3 we can see the flow of information between external stakeholder involved in the
decision and the internal group of policy makers we can see a push for improvement and
initiatives to the policy makers and a flow of feedback and suggestions from the external
stakeholders involved in the decision, as we are going to explore in this chapter there are
opportunities to have a active role for policy makers in seeking information from stakeholders
and seek for endorsement and involvement of stakeholders in the decision making.

Stakeholders

INFORMATION RELATION BETWEEN STAKEHOLDERS AND DECISION MAKERS

Stakeholders advocating
for improvement

Stakeholders give

feedback and suggestions

Group of

policy
nqaker»s %
Policy makers seek information
from stakeholders

Decision-makers seek
stakeholder endorsement

and involvement External stakeholders involved in the decision

Figure 3: Information relation between stakeholders and decision-makers

We present the case of poverty conversation on Twitter during months in 2019 while using Al to
perform sentiment analysis to effectively capture data regarding poverty opinion in this social
media platform to assist decision making and policy prioritization in government agencies and
local regional or provincial settings. We also explore the federal and global discourse about
poverty reduction as an objective for sustainability.
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1. Introduction

Poverty is one of the problems that affects our present as well as our future as humans.
Addressing this problem is of utmost importance to governments around the world. Although
the proportion of the world’s population living below the poverty line has seen a drastic
reduction, going from 25.5% in 2002 to 12.8% in 2012 (United Nations Statistics Division, 2019),
the eradication of poverty remains an extremely complex challenge. Canada is not exempt from
this problem, in 2018 about 8.7% of the population were classified as low income (Government
of Canada, 2019) While poverty is a continuing policy challenge, appropriate allocation of
resources and effective strategies can help people to exit poverty (United Nations, 2019).

The eradication of poverty is also expressed in UN sustainable development goals (SDGs). Goal
#1 of the SDGs is to “end poverty in all its forms everywhere” (United Nations, 2019). Canada
adopted the 2030 Agenda for Sustainable Development in 2015, which includes the 17
Sustainable Development Goals (Global Affairs Canada-Affaires mondiales Canada, 2017).

Poverty reduction is an aspect of a sustainable tomorrow and deepens in our ability to be a
successful society. We see these social problems as barriers that keep us from being a society
where there is true equality. We argue that the sustainability conversation mostly overlooks vital
aspects in the evaluation and analysis of this social problem. Human development and studies of
the human condition have the possibility of including useful information to the decision making,
while including important aspects of human welfare and the notion of ethical economics and the
capability approach.

Human development is targeted in statistical analysis such us the presented internationally in the
Human Development Index (HDI) (United Nations Development Programme, 2020a) while we
see existing analysis that consider multiple aspects and variables in social problems as presented
in the 2020 Global Multidimensional Poverty Index (MPI) that shows three main categories that
are involved in poverty, health, education and the standard of living (United Nations
Development Programme, 2020c) While we also argue the outmost importance of human
welfare and the connection with the capability approach, this framework and set of
commitments make a link with the importance of freedom in what we can be capable to do and
the concept of a true equality (Alkire, 2005; Robeyns & Byskov, 2021) We argue that the capability
approach is important in a holistic approach considering this framework and its philosophical
application.
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While poverty reduction is expressed as a goal for national and international policy, the policy
decisions required to allocate resources and opportunity equitably are highly dependent on local
attitudes, opinions, and biases regarding poor people.

These attitudes are reflected at the voting booth, influencing what policy is made. They are also
reflected in conversations, both in person as well as virtually. Discussions around poverty and
universal basic income are flourishing online.

The analysis of online conversations to understand general attitudes presents problems that are
related to the fact that the online population on different platforms does not always directly
represent the general population. However, widespread access to the Internet makes data
collection through online platforms a way to grasp a considerable percentage of results that
reflect different attitudes and opinions in the online platforms. In the world, almost half of the
population has access to the Internet, whereas in Canada, 91% of the population has access to
the Internet (International Telecommunication Union, 2020b).

As we can see in Figure 4 there is a reduction in poverty and an increase in internet access, this
paper tries to exploit this availability of the population that is using internet and to try to capture
sentiment and opinions regarding poverty of interested individuals or individuals that have
potential initiatives or feedback to policy makers.

2002 2005 2008 2010 2011 2012 2013 2015

— — Poverty headcount ratio at $1.90 a day (% of population)

Individuals using the Internet (% of population) (World)
Figure 4: Poverty headcount ratio at 51.90 a day (% of population) (World) vs. Individuals using

the internet (% of population) (World)

Source: (International Telecommunication Union, 2020a) Individuals using the Internet (% of population)
and (The World Bank Group, 2021) Poverty headcount ratio at $1.90 a day (2011 PPP) (% of population).

The use of the Internet and specifically Twitter for capturing data is an approach that takes into
consideration the posts published from a wide number of individuals (users). The use of Twitter
is considerably high in Canada, almost 7 million active users were reported in January 2021,
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making a considerable sample of the internet population (Statista Research Department, 2021b)
Even though we see that the twitter population is place were sample is considerable in size, there
are limitations in the proportionality and representativeness of the sample with respect to the
general population. Almost 63% of twitter users in Canada are male (Statista Research
Department, 2021b) While globally almost 39% of the twitter population is in the 25 to 34 years
of age range (Statista Research Department, 2021a)

Limitations in the use of twitter data are related also to the fact that 80% of the posts are
generated by 10% of the users (Wojcik & Hughes, 2019) This disproportionality in the production
of tweets makes a database oriented towards the views of users who generate more content,
have more followers or have more activity on the platform.

The non proportional nature of the sample and the differences in the use of the platform are
severe limitations to see twitter data as a perfect data source for policy making. We argue that
even with this limitations twitter is a source of data capable of feeding useful data that
complements to participatory democracy processes.The increasing popularity and the
importance of social media use and communication has led to significant academic interest. This
is particularly true as online conversations have begun to drive real-life social movements (Earl,
2016). Public opinion and associated feelings concerning a specific topic can be measured in
social media platforms (Reyes-Menendez et al., 2018).

It is essential to acknowledge that online engagement in general and Twitter in particular is not
entirely representative of society. However, the Twitter conversation can drive or reflect national
consciousness. We collected and analyzed data on twitter about poverty and use this data to
explore the possibility of employing sentiment analysis to understand online opinion. This study
seeks to understand the perception of poverty in social media, and to view the results as a
decision-making instrument.
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2. Methodology

As previously exposed, there is a considerable number of Canadians that use Twitter and in
general internet, in this paper we try to exploit data available in social media platform. Twitter
data were collected using Nexaintelligence (Nexalogy, 2020). Nexalogy’s custom algorithms
identify the network of sharing, liking, and commenting regarding specific tweets and the
hashtags, along with geolocation and information on relationships between users.

An initial data capture was performed to understand the conversation, the most popular areas
and to determine the terms that would be used in the search. This data was collected between
February 11 and March 7, 2019 (a period of 24 days) and captured 15 923 results. Some of the
hashtags we found in the query results were #cdnpoli, #Canada, #poverty, #cdnecon and #abpoli
furthermore, some of the top words are Poverty, Canada, Canadian and Alberta. These results
helped us to set up our search strategy and to define hashtags and terms that effectively capture
data from Canada and talking about the desire topic.

With the understanding provided by the initial capture, we performed two main data collections
data collection the first was in relation with the words and hashtags as shown in Table 1, this
search is linked to the search terms and hashtags and the second search was in relation to data
with glocalization information.

2.1. Data collection - Terms and hashtags

Twitter data was collected from March 18 to June 18, 2019. The data collection had a duration
of 3 months, after this time it was determined that the number of tweets collected was sufficient
and representative. The queries showed 58 247 results. After the removal of the retweets and
the replicas, there are 11 386 results left. The query looks for the word “Poverty” or the hashtag
#Poverty, and in addition, the post must contain one or more of the words specified in Table 1:
List of terms and hashtags.

Table 1: List of terms and hashtags

Canada #abpoli #Canada
Alberta #bcpoli Canadian
British Columbia #mbpoli Montreal
Manitoba #nbpoli Calgary
New Brunswick #nlpoli Edmonton
Northwest Territories #nspoli Toronto
Nova Scotia #onpoli Ottawa
Nunavut #skpoli Prince Edward Island
Ontario #cdnpoli Quebec
#cdnecon Saskatchewan
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2.2. Data collection - Geolocation

The second data collection search was related to the geolocation of the post to determine if this
was a post generated in Canada, this method have the limitation of being able to collect posts
that allows to have their location. Data collection was restricted to posts that contained
geolocation data. The search was conducted between March 19 and June 18, 2019.

31,820 results were identified that used the word or hashtag povert and matched the geo-
location criteria. Location was restricted to a radius of 30 km from geolocated posts in the cities
of Toronto, Montreal, Calgary, Edmonton and Ottawa. About 52% of the posts originated within
a 30km radius of Toronto, while about 21% of the posts came from a 30km radius of Ottawa. The
30km radius from Calgary, Edmonton and Montreal represent approximately 13%, 9% and 5% of
total posts, respectively. It should be noted that the search was conducted in English only. After
the removal of retweets and replicas, 9,507 results remain for analysis.
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3. Sentiment Analysis

In order to conduct the sentiment analysis, a new Al was coded and trained (Daityari, 2019).
Developing a case-specific Al ensured that the algorithm was centered on the distinct subject of

this analysis.

The first step in the Al training and coding was to manually evaluate a proportion of the dataset
in order to allow the Al to correctly assess the subject-based sentiment. Manual coding of the
tweets involved labeling them as “positive” if they had a positive connotation and “negative” for
those with negative connotations. In total, more than 7% of the database was evaluated
manually, which corresponds to more than 1500 tweets. This manual coding was then used to
train the Al (See Figure 5)

Mareally aralyne: T
of the sample

Zeparate Databases [

Subeet to
Aralyne

Training Samgples
30% of the aralyned sample]

Testing samples
G0 of the aralyresd samphe]

Testihe &

Aoouracy = GO

Zentiment Aralysis on
Remaining Subset

Figure 5: Sentiment Analysis Process
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Then, to prepare the training and main samples, the dataset was split into two data frames: the
training set contains tweets with pre-coded sentiments in order to exercise the algorithm and
the other, which will be used after training the Al. In both data frames, each tweet is then
separated word by word and filtered before being fed to the Al. The filter includes removing
punctuation, neutral words® and converting all words to lower case. To train the Al, two packages
were used: the SentimentAnalyzer and NaiveBayesClassifier modules from the NLTK package for
Python? (Bird et al., 2009). From the database with pre-defined sentiments, 30% of the data were
fed to train the Al and the rest was used to test its accuracy. From the sample, the Al would create
a dictionary and associate sentiments to specific words. If the Al results' accuracy comparing
predicted and known sentiment does not reach at least 60%, another 30% sample from the
database would be selected to train the Al. Once the accuracy threshold has been reached, the
other database would be fed to the Al, but in this case, get the Al would predict sentiment
associated with the sample tweets. The results are then exported and analyzed. The complete
flow overview of this methodology is shown in Figure 5.

! Neutral words include "i", "me", "my", "myself", "we", "our", "ours", "ourselves", "you", "your", "yours", "yourself",

"yourselves", "he", "him", "his", "himself", "she", "her", "hers", "herself", "it", "its", "itself", "they", "them", "their", "theirs",

"themselves", "What", "WhiCh", "WhO", "whom”, "thiS", "that”, "these", "thOSC", namvv, "iS", uaren’ "was", ”were", "be", "been",

llbeing", "haVe”, Hhas", Hhad", "haVing", NdON’ "dOeS”, lldid", Hdoingll’ lValV’ "an", "the"’ Vlandﬂ’ NbutN’ Uifﬂ, HorlY’ llbecause"’ Hasll’
non

"until", "while", "of", "at", "by", "for", "with", "about", "against", "between", "into", "through", "during", "before", "after", "above",

s

"bCIOW", "t()", nﬁ.omn’ vvupvv, "dOWn", ”in”, vloutvl’ Nonn’ "Off', HOVer", "under", "again","further", "then”, vloncen’ nheren’ "there",

non non "non

"when", "where", "why", "how", "all", "any", "both", "each", "few", "more", "most", "other", "some", "such", "no", "nor", "not",
"non "non n.n

"only", "own", "same", "so", "than", "too", "very", "s", "t", "can", "will", "just", "don", "should" and "now".
2 The NLTK package is specialized in natural language tools: https://www.nltk.org/
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4. Results and Analysis

Figure 3 compares the heat map of location-based words and hashtags on the left-hand side with
geo-located data on the right-hand side. Location-related words and hashtags like "Canada,"
#abpoli, "Alberta," and #bcpoli yielded data from across the Americas as well as some European
and African data. In contrast, geolocated tweets about poverty in Canada were generated within
the country.

Words and Hashtags Data Geo-localization data
e = ¥ e

+ = ‘5 == +

Figure 6: Heat Map

Source: Nexalogy search (Nexalogy, 2020)

During this period, the most highly shared link related to a New York Times opinion article
comparing the management of poverty in the United States and Canada (Brooks, 2019). Chief
among this discussion was the policy choices behind the level of poverty in both countries. This
tweet was viewed as positive through manual annotation. The link was shared 3148 times. After
removing the retweets and duplicates as well as tweets that were evaluated manually, we were
left with 524 Tweets that share the links that were evaluated by the Al. Our analysis indicated
that 389 are tweets that were classified as positive and 135 tweets that were considered
negative. We can see that almost 75% of the evaluated posts that contain this link have been
listed as positive. In a closer look we can see the Timeline shown in Figure 7: Timeline - Words
and Hashtags query exhibits a behavior of publications with small peaks of publications in a
sustained manner and little variation with the exception of a substantial increase in the number
of tweets on April 5th with more than 3000 tweets from 2317 publishers or users, much of this
increase is due to an opinion piece published in The New York Times on April 4 titled "Winning
the War on Poverty: The Canadians are doing it; we're not" opinion piece that had resonance and
traction in the social media platform.
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Date Range 3 months from  2019-03-to  2019-06-
18 19

May 12 May jun Jur Jun Jun 23

Mar 17 War 24 Mar 31 Apr o7 apr s Apr21 Apr 28 May 05 May 12 May 18 May 20 Jun 02 Jun 08 Jun 18 Jun 23

Figure 7: Timeline - Words and Hashtags query

Source: Nexalogy search (Nexalogy, 2020)

As we can see in Figure 8: Top terms - Words and Hashtags query, there is a widespread use of
several hashtags related to Canadian politics such as #cdnpoli with more than 17000 posts and
retweets, and provincial politics such as #onpoli with more than 7000 results, and #bcpoli and
#abpoli both with more than 2000 results.

TOP HASHTAGS  type to fitter

1 17510 #cdnpol
2 7913 #poverty
3 7151 #onpoli

4 4053 #canada
5 2507 #socialism
G 2504 #politics

7 2495

8 2494 #capitalism
9 2490 #blog

10 #ableg
1 3 #topoli
12 2085 #poor

13 2063 #Hessay
14 1976 #medium
15 1935 #abpoli

1] TOP WORDS  type to fiiter (1]

4434 unemployment

8 3826 job

government

10 2933 income
1 2923 ontario
12 2018 money
13 2829 policy

14 2802 benefit
15 2514  country

Figure 8: Top terms - Words and Hashtags query

Source: Nexalogy search (Nexalogy, 2020)

Table 2 reflects and displays two representative tweets from our dataset. Table 2a shows a tweet

predicted as positive by the Al.

28



Table 2: Positive and Negative posts

Class Tweet

Positive The world needs more Canadian energy via energy solves poverty

Negative Approximately 1.3 M CHILDREN in Canada are living in poverty thatis 1in 5

Table 2a shows a tweet, which focused on Canadian energy, argued that energy availability solves
poverty. Table 2b shows the representative negative tweet. The language was rated as negative
by the Al. We can see that the positive sentence mentions "solves poverty" which has a positive
connotation. While the negative sentence indicates that "Approximately 1.3 MILLION CHILDREN
in Canada are living in poverty", poverty has a negative connotation, sentences like "solves
poverty" or "Win the war against poverty" are positive sentences and indicate that poverty is
detected as a negative word, even though the informative action may be to raise awareness and
with the intention and a sentiment to change something.

At the end we evaluated 20 894 results, we can see that the 44% of the results were classified as
positive while 56% of the results were classified as negative (See Table 3: Sentiment Analysis
Results)

Table 3: Sentiment Analysis Results

Number of results | Percentage

Positive 9259 44%
Negative 11635 56%
Total 20894 100%

Because poverty is not a simple or neutral concept, the ability of the Al to detect sentiment was
limited. During verification, our Al was able to detect sentiment for a cleaned dataset at 99.7%
accuracy (Daityari, 2019). In contrast, our Al correctly identified pre-annotated sentiment in our
novel dataset at only 60% accuracy. Indeed, poverty is not a naturally neutral topic. Mentions of
poverty generate strong responses, and the concept itself is seen as negative. The tweets
highlighted in Table 2 demonstrate the challenges inherent in assigning sentiment values to
communications regarding poverty.
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5. Conclusion

While the proportion of positive tweets regarding poverty is slightly lower than negative ones,
this result does not get us closer to understanding sentiment regarding poverty in Canada. In
order for algorithmic approaches to sentiment analysis to be useful in understanding public
opinion, this method must be paired with more traditional approaches to understanding opinion.

We see the potential of provide a modified approach to semi-structured interviews, survey
instruments or “seed tweets” related to specific anti-poverty policies. The Al could then be
trained on this targeted information to analyze actual sentiment related to anti-poverty policy.
The results also do not reflect the margin of error associated with the Al. In future work we will
estimate a confidence interval that places the predicted sentiment in a probably range of results
and provides with a more robust picture.

In this chapter we also encounter that there is only a flow of data from the citizens to the
governmental organizations, this model tries to feed from social media streams of data. We
recognized that further transparency and open data systems will complement this initiative
making data available to citizens and ready to be analyzed and evaluated by Media, communities,
unions, NGOs and all the stakeholder involved and interested in the decision making of policies.
More information of open data systems and transparency will be provided in chapter Il of the
present thesis.

Social media have users in different communities but have more traction in big cities with special
hashtags or to talk about a special issue surrounding the community, it is common to find on
twitter the hashtag #TOPoli or provincially the hashtag #ONPoli or #BCPoli. What pose as a
positive side of this initiative in big metropolis, present a downside in small communities. We
argue that for communities of few inhabitants it is better to apply traditional methods such as
open town meetings or population surveys for even smaller communities; create a hashtag and
generate a conversation in relation to each community would not necessarily be the mode of
operation of all communities.
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Chapter lll: Open Data Policy Framework and Continuous Improvement: The
Case of the District of Squamish, BC

1. Introduction

Discussions of government transparency and accountability often focus on the national level,
highlighting policies such as Canada’s Access to Information (Minister of Justice, 2020) and
Privacy Act (Minister of Justice, 2019) allowing individuals to access government information, and
agencies such as the Office of the Comptroller General that have a mission related to
transparency and accountability (Treasury Board of Canada Secretariat, 2007) . But most people
access government agencies at the local level (United Nations Development Programme, 2020b).
Ensuring that municipalities can deliver the benefits of Open Data requires policy and processes
targeted to local government.

Open data is an essential ingredient in transparency, a bedrock principle of good governance.
While transparency is essential to public trust and collective governance, decisions regarding how
to manage and share data, and how to allocate scarce resources for data are difficult to manage
at the municipal level. The Open Data Guidelines and Policy will provide a framework for data
governance across municipal and local organizations, to improve access to and use of data to
empower community decision making.

The open data environment seeks to serve as a reliable and quality source of knowledge for
citizens and companies. This environment is based primarily on the publication and use of data
of high relevance and ultimately promote policies and initiatives that enable the district to
become a data-driven organization.

Open data initiatives require commitment from the internal stakeholders and feedback from the
external stakeholders (members of the community), as we can see in Figure 9 there are different
internal stakeholders involved in the decision making in a governmental local organization. While
we see that the federal, provincial, or central government outline the path and set common
strategies, there is a potential to local municipalities to explore and considered community
opinion to support decision making.

As we saw in chapter Il, communities and citizens already push for reform and inquire about
policies and focused strategies, in this chapter we delve into the role of transparency and in
specific open data systems in building a good governance and data driven policies.

We can see in Figure 9 an interconnection of data and information in different roles within a local
governmental organization. These roles and departments are grouped into four encompassing
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groups; the elected official are the group which considers politicians and roles and roles involving
popular election; the administrative senior staff refers to the upper management that governs
within the organization, who have not been elected and occupy administrative positions; working
groups bring together elected and non-elected members of the organization who form a group
to generate direction or work within the context of a policy framework; finally we have the
support areas which include members of the organization who are not involved in the generation
of this policy and who do not constitute senior management or elected individuals. Itis important
to note that members of the support areas can provide feedback on issues related to the policy,
although this group is not involved in the elaboration of the policy.

Internal Stakeholders

INVOLVED IN THE DECISION MAKING

Support F\
Areas \

Elected
Officials

Administrative
Senior Staff

N
\/ Central Government

Figure 9: Internal stakeholders involved in the decision making

As we can see in Figure 9, there is a flow of information and feedback concerning policy decision
making, we can see that the elected officials have a direct communication with the
Administrative Senior Staff, while the latter group has a close communication and involvement
in the working team. As previously noted, the support areas provide valuable feedback to the
working group which after taking into consideration the overall information flow analyze and
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provides policies or draft policies to the elected officials and Administrative Senior Staff for policy
validation.

The management of open data platforms requires tailored principles and guidelines to ensure
that local open data programs generate the maximum benefit for the resources available and to
aligned to the strategic direction of the organization.

In this chapter we explore this information dynamic in the generation of an open data policy as
well as explore how this initiative can benefit the general public and assist in the generation of
informed policy and foster adequate decision-making support. For this chapter we respond to
the needs and strategic vision of the District of Squamish located in British Columbia, this district
has a commitment to open data and good governance.
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2. Project background

The Open Data Policy responds to the District of Squamish's commitment to digital evolution set
out in the Squamish Digital Strategy. The DOS has objectives aligned to open data; notable efforts
have been undertaken. In the Open Cities Index 2019, the district is ranked 27th out of 56
participants (PSD Research Consulting Software, 2020), ranking behind large cities and regions
such as Edmonton, Ottawa, Calgary, Montreal, Halifax, Mississauga, among others.

At the beginning of this project The District of Squamish presented a website and well-developed
open data platform (See Figure 10) and the internal stakeholders emphasized the need of proper
documentation and an implementation roadmap.

Implementing societal beneficial systems and in special open data systems, requires careful
planning for time, resources, and systems. In order to effectively roll-out open data efforts,
management systems and roadmaps are essential. The use of roadmaps and its application to
policy has been addressed in other studies (Ahlgvist et al., 2012; Lourens, 2007; Woods et al.,
2015; Yasunaga et al., 2009)

= [C sezrcn | signin

\n,:f.:\lum Squamish Open Data E o

Filters Reset 120 of 64 resuks

Content Type ~ 2 Date

[ Festure Layer Business Licence Monthly

[] Feature sarvics District of Sguamizh | DOS_GIS

Lest Updared N Monthly update of active and paid Squamish business licences.Please Note: location
information has been removed from all "Home Cccupation Office” licence types.

] — 8
Type: Festurs Layar Rows
Last Updated: Juns 18 20217 M4CC

Tags A

Apply tag

[ macc € Dato

[] Emvironment Form and Character DPA

[] esa District of Squzmizh | DOS_GIS

|:| Infrastructure

B dari - -
[] Boundariss OCP2040 Form and CharacterMNote: DPA 3 guidelines zpply to all commercial, industrial, mixed-
v use, multi-family(including triplexes, fourplexes, courtyard apartments, bungalows, townhouses,...

Type: Festurs Layar Rows: 11
Last Updsted: January 2% 20217 Tags: OCP2040, Boundarias, M4ACT

Figure 10: Squamish Open data portal

Implementation roadmaps and system framework encompasses the needs of the system and can
progress the development of the initiative. As we can see in the number of results of the portal
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(64 results, See Figure 10) there is a limited number of datasets available in the portal. The
openness commitment of the district is also reflected in the quality of the available data, if we
inspect the first result of the query Business License Monthly, we can see a GIS Feature Layer last
updated on June 18, 2021, and with publication date of May 2019, we also can see that this
database has 1692 recorded units of data and available for the general public. Each recorded unit
has the business and licence details including the NAICS number and description and the zoning
of the building.

In the following chapters we further analyze the status of the open data in the district, and we
present the development of this framework, the dynamic of information and the
recommendations presented to the district working group.
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3. Project implementation

This project followed a roadmap of implementation of the initiative and a structured
documentation. The structure of the documentation (See Figure 11) does not follow a
chronological order of the development of the elements but responds to the practicality of the
use of the documents according to the level of detail expected at each stage of the project. The
definition of the procedural content documentary structure of this system was carried out in
stage 1 in the third action item as shown in the roadmap and action items (See figure 14).

Council Report

Background Open Data Guiding Principles
Policy
Definitions Responsibility Summary of Procedures

NS

Guidelines and Framework

Commitments to Open
Data

Continuous

Open Data Procedures .
improvement

Figure 11: Structure of the documentation

The first document delivered in the project was the council report, the same that contains the
open data system background and open data recommended guiding principles (See point 3.1 for
more details) The policy document groups the system lexicon, definitions, policy objectives,
responsibilities, governance of the system and a summary of the procedures. Finally, the
Guidelines and Framework deliverable exposed the commitments to open data, project timeline,
project framework, a detailed procedural information, and the continuous improvement
approach of the system.

The project was tackled in four mayor stages each one setting a milestone of progress and
implementation as seen in Figure 14.
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3.1. Stage 1: Guiding principles

It is worth highlighting the district's commitment to the creation of an open data committee as
well as the existence of an open data portal that provides GIS data sets. This is a suitable starting
point to further promote open data initiatives and advance the implementation of a system that
governs open data information.

According to the aforementioned considerations and the information acquired, the research
group recommended the use of the principles linked to the Open data Charter. Building a policy
around the principles outlined by the ODC has promising prospects that leave flexibility for
tailoring the policy to the special objectives of the Squamish District while being anchored in a

proven framework.

The district ratified the open data initiative project and the use of the 6 principles (See Figure 12
principles 1 through 6) of the ODC (The Open Data Charter, 2020) as well as an additional principle
that will be further explained (See Figure 12, principle 7).

Principle 5
For Improved
Governance &
Citizen
Engagement

Principle 3
Accessible and
Usable

Principle 1
Open by
default

Principle 7

Protected

Principle 6
For Inclusive
Development

and Innovation

Principle 4
Comparable
and
Interoperable

Principle 2
Timely and
comprehensive

Figure 12: Squamish Open Data Principles

The first principle (1) Open by default (The Open Data Charter, 2021b) focuses the main principle
of open data without compromising privacy.

The principle of timely and comprehensive (2) refers to the need that data should be made
available in a complete a timely lapse and, if possible, in its original format and without having
been modified (The Open Data Charter, 2021b).
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The principle (3) Accessible and Usable, focuses on the commitment of readability of the data
both by machines and humans (The Open Data Charter, 2021b).

Principle (4) Comparable and Interoperable guides on the importance of data held in
standardized formats (The Open Data Charter, 2021b).

Principle (5) For Improved Governance & Citizen Engagement guides regarding transparency,
reporting and training (The Open Data Charter, 2021b).

Principle (6) For Inclusive Development and Innovation, guides about the potential of these type
of systems for economic development (The Open Data Charter, 2021b).

We recommended the addition of additional principles to the six presented by the ODC. The
principle of protected (7), that encompass the need to keep data as confidential and protected
for the safety and security of citizens (New Zealand government, 2016).

Squamish's open data principles lay the foundation for the system as well as introduce general
commitments around the initiative. Having adequate documentation of processes and best
practice guidelines in place sets organizational goals to get the system online.

The objective of this project is to implement the open data system and thus achieve the proposed
vision "Make data open to encourage innovation and enhance the efficiency and governance of
the District of Squamish", to achieve this a major benchmark point is to present a framework and
guidelines, the same which will contain specific information on the activities, the structure and
scope of this implementation.

Open data can be a source of innovation in non for profit organization and in companies with the
intention of make innovation for the gain and development of the business.

Figure 13 shows the chronological order of the project from the study of the background and
strategic direction of the district to the implementation and continuous improvement. We clearly
define a Project Roadmap guided by traditional flow of analysis and implementation. The lack of
a Gantt chart responds to the fact that this is a recommendation of a timeline, and the
implementation is strictly responsibility and disposition of the organization.
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i Roadma
Background Policy and Framework and P
_— Stakeholders - Implementation and
and Principles Guidelines continuous improvement
mapping P
Defining the Guiding Identifying stakehelders' Defining the system's Establishing the system
- " . framawaork and setting =nd seek continuous

Principles based on the profiles and establishing the .

N " procedures and improvement
background and strategic policy

- - commitments
direction.

Figure 13: Project Roadmap

As we can see in Figure 13 there is a path summarized in 4 stages. In the second stage there is a
consideration for stakeholder mapping, the same information that we can see in Figure 14 stage
2 point 1. This point is made by using profiles already developed by the Open North organization
(OpenNorth, 2021). We recommend the use of premade profiles because of a time constrain
concern but recognizing that the development of particular profiles is of outmost importance,
we must remark that these profiles are based in a city in Canada and approximate to the profiles
that Squamish could developed.

In the final stage we present the implementation roadmap and the commitment to continuous
improvement, this point set the initial establishing of the system with proper documentation and
following governing open data guiding principles, more detail could be found in point 3.4.

Stage 2 Stage 3 Stage 4
Stakeholder Presentation of Defining
mapping iha Frarmawoek Roadmap for
information (protfile) Implementation
Stage 1 Stage 2 Stage 3 Etagle 4 )
> leployment of
Detting oyl il dicice and
Principles sl e i goals
Stage 1 Stage 2 tage 3 Stage 4
Defining Revision of the inal Revision of Status report
PROJECT documentation Policy and continuous
Structure improvement
START :
| | |

Figure 14: Roadmap and Action items
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3.2.  Stage 2: Policy and stakeholders mapping

Open data serves as a reliable and quality source of knowledge for citizens, business, all levels of
government and institutions; to connect and respond to the vision of citizens; foster digital
interaction between internal and external stakeholders; present a space for transparency of
information and greater awareness of new services. In this context the Open Data Policy outlines
the principles, as well as the roles and responsibilities of the district in the administration and the
strategic deployment of open data initiatives that emphasize the importance and practice of
safeguarding protected data.

The policy also outlines the general process for identifying and publishing open data including
maintenance and ensures that the adopted principles are being followed. The Open Data Policy
seek to ensure that open data is identified and undergoes an efficient input process that complies
to normal procedures while respecting the confidentiality and protected information. The policy
also outlines the adequate procedures that ensure a proper administration of the overall system,
to provide reliable data that is aligned to guiding principles and available for analysis and decision
making.

This project also includes a recommendation of roles, responsibilities and governance of the
system in the policy draft, this point recognized the active task that open data systems and its
management required, and this is an interdepartmental effort. This project covers the
importance of the Information technology department (IT) and broadly the Corporate Service
responsibility in the process of maintaining and managing of the open data created by District
departments according to the needs and in alignment to the district strategies, policies, and
plans, and is in charge of the safeguarding of personal information maintained within the system
in concert with the Legislative Services department. This part of the report concludes with the
suggestion to include other departments in a reviewer position, such as the Legal, Second
Language department and Privacy and Protection of information areas.

The Policy also include an overview of the guidelines to follow in the process of publication of
data to respect the open data guiding principles, it must be remark that this did not constitute
the actual procedural steps and/or a document that outline extensively the procedure. This
overview is an adaptation of the guidelines presented by the Open data charter (The Open Data
Charter, 2021a) and are grouped in four categories in relation to the nature of each of the guiding
principles and the close relations of the same. The first subheading stated the importance of
Ensuring that information is made available and respect the privacy and security (Principle 1 and
7) This point encompasses the principle 1: Open by default and principle 7: Protected. The second
point talks about ensuring that strategic open data is available in a timely and comprehensive
manner (Principle 2) in relation to the second principle of Timely and comprehensive. The third
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point overview the importance of ensuring that the data is usable, accessible, and interoperable
(Principle 3 and 4) both talking Accessible and Usable, and Comparable and Interoperable
respectively. Finally, we talk about Open data to advance the district data governance and open
government, civic engagement, and innovation (Principle 5 and 6) in relation to the principles of
Open data for Improved Governance & Citizen Engagement and for Inclusive Development and
Innovation.

The procedural document describes the step-by-step guidelines informed by best practices to be
followed to ensure publication standards and the maintenance of the open data system.

Open data procedures and principles are adapted from ODC principles (The Open Data Charter,
2021) and guidelines and procedural information obtained and adapted from the Ontario
government’s Open Data Guidebook (Government of Ontario, 2020)

3.3.  Stage 3: Open data framework and guidelines

Open data can open several possibilities in terms of transparency and governance, open data can
showcase disaggregated data to reflect the current status of each demographic group and
evaluate how policies impact people.

Result of the council meeting where the open data guiding principles were endorsed,
disaggregation in data was a topic expressed as a priority and a of the interest for the council and
the district. Disaggregated data is a path that can provide a clearer and more complete picture
(Bizikova, 2017). There is a clear global commitment towards disaggregated data, in the 2030
Agenda for Sustainable Development was adopted the guiding principle of Leave no one behind
(United Nations Sustainable Development Group, 2021) the same that is reflected in the targets
of SDG 10 Reduce inequality within and among countries (United Nations Department of
Economic and Social Affairs, 2021) and in the request that indicators of the SGDs have
disaggregated data. Disaggregated data could be riskier from a privacy perspective, the level of
granularity must respect the rights of individuals and safeguard privacy. The disaggregated data
must be used for the progress of equality and not to increase discrimination. While disaggregated
data poses benefits there are privacy concerns and risk related to the publication of this type of
data in an open data platform. This recommendation was expressed to the working group and
treated in the deliverables presented to the District of Squamish.
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As reflected in Figure 15, the objective and vision of this project implementation are linked to
Squamish's overarching goals and objectives for open government and presents the District’s
Vision and guiding principles for open data in a quick overview. It is essential to reflect and
encourage the understanding of open data principles as they function as the fundamental basis
of the system. The vision is key to establish the expected situation of the project in the future.

Objective Vision

Make data open to encourage
innovation and enhance the efficiency
and governance of the District of

Outline and structure the activities for
the implementation and maintenance of
the open data system

Squamish
J (. J
4 N 7 N 7 N
. Principle 1 Principle 2 Principle 3
Guiding
Principles Open by Timely and Accessible and
default comprehensive Usable
. /o AN J
N N N o B
Principle 4 Principle 5 Principle 6 Principle 7
Comparable For Improved For Inclusive
and Governance& Deve|0pmeﬂt Protected
Interoperable Citizen and Innovation
Engagement
- AN S\ AN J

Figure 15: Strategic Framework

The procedure is comprised of nine main point in relation to the publication and maintaining of
Open Data these mayor steps range from the identification of the data to measuring of
performance. The first step is related to (1) Data Identification and prioritization, this point
follows the best practices to identify key priority data and to identify potentially available data.
Step (2) Assess and make data releasable (respecting the privacy and security), follow how the
data must be evaluated prior the publication to respect legal, privacy, security, and sensitivity
standards, and summarizes the importance in the priority to strategic data. Step (3) Prepare data
for publication, underscored and detailed present the guidelines to comply with the usability,
accessibility, interoperability, and consistency standards. Step (4) Follows the approval process
and the proper documentation to be accompanied for. Step (5) follows the inclusions in the
submission process and the steps to submit the complete information to the department in
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charge of the open data management. Finally, the las main step (6) encompasses the publishing
and communication efforts, this point talks about the communication efforts and the proper
channels of publication while also mentioning the final considerations.

Steps 7, 8, 9 are related to non-publication related steps, step (7) talk about the proper
guidelines to carry out a dataset maintenance while safeguarding the integrity of the open data
system. Step (8) is a conditional step related to Dataset removal, this step is only reserved to
dataset published by error or other mayor reason the same that need to be included in the
open data inventory.

Lastly, we have step (9) Performance and adherence to principles, these guidelines have an
overview of the importance and the methods to measure and set objectives for the progress of
the open data system and the recommended set of indicators and performance metrics to
adhere to. More detail of the continuous improvement effort is included in point 3.4.

3.4. Stage 4: Implementation and continuous improvement

The final phase of the project comprises 2 fundamental stages for the success and materialization
of the project, the execution activities, and the work for continuous improvement (See Figure
16).

The Implementation stage starts by defining and identifying priority datasets to be published;
this activity is followed by a pilot that consists of priority datasets (Step 4.1.2), and the pilot
should be of a limited scope for adequate monitoring and mapping of performance and
outcomes, subsequently stage 4.1.3. The intent of this piloting round is to test the open data
process and procedural documents and to evaluate the performance of the system in a controlled
setting to generate conclusions, necessary adjustments and if required a second round of pilot
to evaluate substantial changes.

Step 4.1.4 involves training, workshops, and other materials to support the adoption,
understanding and performance of District staff in the publication, inquiry and maintenance of
data in the open data system.

Once clear procedures and guidelines, adequate training and a deployment plan are in place, the
next step is 4.1.5, which refers to the publication of the previously prioritized databases; this
stage is parallel to 4.1.6, which is linked to the monitoring and evaluation of the implementation
indicators and sets in motion phase 4.1.7, the deployment of communication efforts to make
public the availability of more data in the open data portal.
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Continuous Improvement is a key component of every established system, this project finds the
benefit of using continuous improvement cycles to emphasize the effectiveness of the system.
This study mainly based the continuous improvement cycle in the applications of the Deming
cycle. The PDCA cycle is essential in the well development and maintaining of the systems, as the
acronym stands this methodology is based in planning, doing, checking, and finally acting and
this cycle repeats to generate a continuous improvement loop. As stated by the American Society
for Quality this approach is useful when dealing with new services or change (American Society
for Quality, 2021) both situations well aligned with the implementation of a open data system
when considering the plethora of possible scenarios and feedback provided by the different
stakeholders profiles and special priorities.

Stage 4.1: Implementation Continuous

*4.1.1: Determination of *4.2.1. Deployment of

priority data indicatorsand goals
*4.1.2: Pilotimplementation *4.2.2. Status report
of data conforming to *4.2.3 Obtaining feedback
guidelinesand principles and Continuous
*4.1.3: Evaluation of pilot improvement
results

*4.1.4: Training of internal
stakeholders

*4.1.5: Deployment of the
second implementation
stage

*4.1.6: Evaluation of
implementation results

*4.1.7: Communication
efforts with external
stakeholders of new open
data available

Figure 16: Stage 4 Implementation and continuous improvement

Once the system is fully launched the district will look for opportunities to continually refine the
system with a clear commitment to continuous improvement. For this purpose, it is essential to
implement indicators and set goals and objectives (See Figure 16, Step 4.2.1), the district must
also generate system status reports and evaluate the system's performance (Step 4.2.2). We
recommended the deployment of open data portal user satisfaction; this can be achieved by
asking to fill exit surveys in the portal. We also encourage the use of indicators and performance
metrics accompanied by ambitious objectives and constantly measure the progress of the

44



initiative. We recommended the use of the Open data Charter Measurement Guide because of
the embedded compatibility to the guiding principles or the Open data Barometer (World Wide
Web Foundation & Omidyar Network, 2017)

Finally in the last milestone (Step 4.2.3) the District of Squamish must proactively seek feedback
from its stakeholders and pursue continuous improvement of the system. This is a key point in
the overall framework related to the potential of collect useful opinion from the citizens wile
progressing the efficiency of the system.
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4. Results

As presented in this chapter there is embedded capacity in local municipalities to adopt open
data initiatives, while respecting a pre-set capacity and prioritizing key open dataset. We argue
that there is an extensive benefit on applying this framework as a structure to implement open
data systems regardless of the open data system limited capacity, but we also recognized the
resource constraint imposed in small governmental organization.

We recognized the limitations in terms of system maintenance and the time commitment related
to this. Open data can required extensive time to be maintained and ready to be used (Huston et
al., 2019)

At the time of this thesis presentation the District of Squamish endorsed the open data guiding
principles, as presented in the Council Resolution these guiding principles were set as the
foundation for the development of the procedures, guidelines and policy in relation to this
initiative, the stakeholders remarked the importance of disaggregation in the datasets and
climate change considerations (District of Squamish, 2021)

The district also recognized the usefulness of the policy draft and guidelines to the progress of
the initiative and the commitment with the project to continue the development and pilot test
of the documentation.

Continuous improvement, and measurement and performance metrics are key components for
the improvement of the initiative, because of the potential to expand the efficiency of the system
while taking into consideration key rising issue presented by the stakeholders or analyzed by the
group of decision makers.

The present chapter is a key component of a good governance environment and is endorsed by
the commitment of transparency around the world, we see this chapter and the developed work
as a potential to integrate with opinion-based methodologies such us the presented in Chapter
Il. The main reason for setting an open data initiatives is to the progress of policies, initiatives
and transparency of the overall governmental environment.
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5. Conclusion

The project demonstrates in a practical way the feasibility of adopting an open data framework
and guidelines in communities with limited resources, following a systematic and structured
approach. As discussed above, the open data system generates a platform that encourages
governance and facilitates the transfer of ideas for the advancement of community driven
initiatives and innovation in the private sector.

The excerpt also mentions the dichotomy of disaggregated data, on the one hand it can be used
to advance policies that seek the progress of communities but such data risks being used to
perpetuate inequalities, as we discussed in chapter IV this poses an opportunity to integrate this
concept to the analytical framework as a are for guiding principles.

We recognized that the present chapter can be drove by stakeholder analysis and profile
mapping as previously stated and benefit of the clear guidelines to govern the stakeholder
relations and informed opinion conversation in social media. The conceptual framework shows
in a general way the information exchange flow and decision making involved in local
governmental organizations and presents the potentials of data disclosure to the population for
the advancement of initiatives directed to priority issues related to the interest and needs of the
community.

Open data and transparency have the potential to be a driving force for mobilization of citizenry.
The implementation of an open data system generates efficiencies and time optimization while
helping with the promptly available and easy to communicate datasets.

The advancement of open data initiatives responds to the willingness of change and the
commitment of the organizations, in this case of study we presented an organization driven by
data and willing to be a driving force of change and to be a community where open data can have
a bigger impact in the different stakeholders. We identified that when data is readily available
there are growing interest and potential to be transformed in data driven opinion and
information for the progress of the governance.
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Chapter IV: Result, Conclusion and Future work

1. Results / Integrated Framework

In Figure 17 we can see the combination of both approaches presented in Chapter Il and Ill. We
also included analytical tools to improve the effectivity and reliability of the overall framework.

In the upper left corner, we can see the open data environment include of the OD Guiding
principles, the same that endorsed the system and govern the open data portal. These open data
portal feed data to the community stakeholder involved in the decision process, we see how this
group seek data from the Open Data (OD) platform/portal and build an Open data feedback
which could benefit the improvement cycle; values that will be encompassed in the
organizational community values; and lastly data-based ideas and opinions that are translated
into social media conversation.

The social media conversation is a place were academia and media can divulge important
information and were these stakeholders collect data to understand public interest topics.

Open data
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Improvement cycle

Citizens

Community stakeholders
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Figure 17: Integrated Framework
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Figure 17 also explain the dynamics of policy generation in the recommended policy making
framework, this research recognized the policy generation in response to social media opinion or
community push and the policy in response to strategic commitment or policy related to the
Mission, Vision, and objectives of the organization. In some cases, these two policy groups can
overlap to reflect the priority of the involved stakeholders and a clear path of priority in the
implementation for the policy makers.

As we can see this framework encompasses both methodologies and search for an opinion
endorsed and data driven policy making, we argue of the importance of support methodologies
as a empower factor to the framework as we can see in the Figure.
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2. Conclusion

Sustainability goes beyond preserving the environment and being eco-friendly, also considers our
ability to successfully co-exist with nature and other human beings. Issues such as gender
inequality, lack of drinking water and poverty are social problems that keep us from being a
society where there is equality. Most discussion of sustainability does not overtly include this
discussion of human welfare and equality. This is the reason why the present research was
focussed on poverty and open data transparency which are related to Sustainable Development
Goals (United Nations Statistics Division, 2019)

In this thesis, we explored the use of social media in providing policy insights along with informing
citizen priorities for specific initiatives. Social media can be used as a platform of democracy and
expression; however, special attention must be paid to the quality of the data. Beyond traditional
statistical concerns of sampling bias, social media data could be compromised by hate speech,
misinformation, and disinformation campaigns. This study recognizes that the visions, objectives,
and principles that govern each community are particular but respond to a common fundamental
vision.

The online conversation of poverty on Twitter is a clear example of the iterations of opinions in
these platforms, the online community or citizens are a stakeholder that have a role to push
information to the decision-making group. In our final case of study about the open data
management system, we see the citizenry as a stakeholder that pulls information available in
open data platforms.

Social media activism has a wide reach, and campaigns have made remarkable progress in raising
awareness of different issues and generating a translation into expressions of citizenship,
including the yellow umbrella movement and the Hong Kong Protests (Phillips, 2015; G. Shao,
2019) the #MeToo movement (Jaffe, 2018; McNabb, 2021) the pro democracy protests in
Myanmar (Tangen, 2021) and the #BlackLivesMatter movement (Asmelash, 2020; Perrin, 2020).
Social media platforms provide governments with the ability to react to popular hashtags, but
these movements have typically had years of activity before they are heard by society and
governments (Anderson, 2016). Social media also provides a possibility to capture opinions of
the population in an active way and not just react to the generalized clamor of the population as
presented in the chapter Il, constant monitoring of social media conversation can make a link in
community priorities and finally respond to initiatives that can potentially encourage equality.

These unprecedented abilities to communicate are also opportunities for surveillance, and
privacy and human rights concerns are vitally important in these discussions. As previously
stated, complementing social media data mining with traditional methods marks a way to
validate the population's view on a "priority" topic.
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As we already present in chapter |, a variety of methodologies can be applied to implement
government policies and initiatives at the district, regional, provincial, and federal levels. In both
cases (Chapter Il and lll) we see data available to assist in decision making that can be
complemented with classical data capture methodologies to generate an adequate information
set to build plans and frameworks for policy development and community initiatives. With a
further implementation of open town halls, participatory budgeting, surveys, and other
traditional methods we will have a broader impact framework.

As stated in previous chapters, there is a plethora of data available at different levels of
government or in the hands of different stakeholders. We define two forces at work in social
media and societal data. We illustrated both the pull of information by examining data mining in
social media along with the push of data to stakeholders using an Open data framework. Both
methods, possibly successful on their own, encompass an ecosystem of assistance to decision
making, policy prioritization, transparency, and governance by including citizens in decision
making and having them be able to analyze open data and expose possibilities for change. The
implementation of this joint initiative brings us closer to a true citizen participation in democracy.
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3. Future work

Throughout the present research we find interesting ways and venues to conduct important
advances in our research and to complement the methodologies presented.

We found the opportunity to delve into the application and consideration of Agent Based Models,
ABM is a robust tool to reflect reality and individuality in part because of the capacity to replicate
and represent assumptions of agents’ heterogenous behaviour (Bonabeau, 2002) but also we
find that ABM models can complement the social media opinion framework or model opinion
systems.

There are possibilities to include the development of stakeholder mapping that consider especial
priority areas of groups of the population. In the present research we embark in understanding
internal stakeholders’ considerations, but we recognized the importance to reflect the priorities
of the citizens in the proposed framework. A proper stakeholder mapping and study can reflect
key priority areas of the population, this engaging has potential capabilities to understand the
human players, the priorities of the working group, important key elements and in overall
engaging with stakeholders.

We must remark the importance of disaggregated open data and disaggregation in the data
collection, as previously show disaggregation can provide a clearer and more complete picture
and it is a target to reach equality among citizens (United Nations Department of Economic and
Social Affairs, 2021) but as we also argue the level of granularity can affect privacy concerns in
open data environments, there is a potential in integrate guidelines to govern data collection and
in special disaggregated data to respect individuals rights while progressing equality. Embarking
in responding this consideration is an important angle to progress the future research.

As a future venue of research, we find the integration of ABM models as a possibility to
complement natural language approaches and traditional approaches, ABM is a bedrock of
emergent phenomena analysis and can easily reflect connotations and considerations that are
not reflected by the previously presented framework. As presented in Figure 17 there is a strong
possibility to include these methodologies to give endorsement and support to policies proposal
and have data and opinion driven decision making in the policy assessment and implementation
process.
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