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Summary
Legislative debates are an understudied institution in the political science
literature. Modern tools for automatic analysis of speech content has, fortu-
nately, given us an opportunity to make inferences based on an ever increas-
ing accessibility of vast corpora of texts that has been analyzed only in parts
previously.

In this thesis, I study Norwegian parliamentary debates with the overar-
ching hypothesis that parliamentary speech can be used to assess the effects
of institutional and external shocks on MP behavior. In order to test this ar-
gument, we need the data to do so, the methods suited for doing so, and the
contextual knowledge of how to interpret the results. The thesis has three
main contributions.

First, it provides a new data set on Norwegian parliamentary debates
(1998-2016); a large corpus of automatically annotated speeches accompanied
with a wide set of meta data. These are both the first openly accessible
structured data on parliamentary debates in Norway and, to my knowledge,
the first open access linguistically annotated parliamentary speech data in
the world.

Second, the thesis has a more general contribution in that I show how data
structuring and contextual knowledge is an integral part of the text analysis
process. On the one hand, I provide an analysis on which MPs get to take
the plenary floor in the Norwegian parliament. This builds an important
foundation for understanding the content of the speeches in parliament by,
for example, showing that committee membership is essential for MP’s floor
access. On the other hand, I show that the language features fed to our text
models are important for subsequent inference. Even small scale language
tweaks are shown to have strong impact on possible inferences made from
these analyses.

Finally, I provide two examples of inferential analyses on MP behavior
based on parliamentary debates. On the one hand, research on the effect of
electoral reform on different political institutions are numerous, but this the-
sis provides the first analysis on the effect of electoral reform on the content
of parliamentary debates. This confirms the theory stating that going from
SMD systems to PR systems re-alters the vote-seeking incentives of MPs;
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going from more personal to more party based. On the other hand, even
though the parties are very unified in the Norwegian parliament, I also show
that disproportional external shocks across electoral districts can alter the
behavior of MPs based on their constituency, and not necessarily based on
their party affiliation.

In sum, the thesis makes three distinct contributions to the literature on
parliamentary debates: 1) new and innovative data on Norway, 2) in depth
analysis of pre-processing consequences, and 3) how institutional design and
external shocks affect the content of parliamentary debates.
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1 Introduction
During a debate in Stortinget (the Norwegian parliament) on consent in organ
donations, January 8th, 2009, Olav Gunnar Ballo (MP of the Socialist Left
Party), started that:

When we have debates in the plenary, we tend to focus on our
differences. The same is often focused on in the media as well.
Therefore, I think it is a pity that the media never cover these
types of debates in a better manner. Because it highlights the
great agreement between the cabinet parties and the opposition.1

This might go beyond our expectations of the content debates have in
parliamentary democracies. However, as the quote illustrates, parliamentary
debates are more than a mere vessel for selfish MPs to promote their ideas
or drag out time to clog up the policy production of the legislature (e.g.
filibusters in the US). Sometimes MPs are interested in finding solutions
to pressing issues across party lines. As outlined by Fearon (1998), people
decide to discuss issues before making collective decisions various reasons.
In the case of parliamentary debates, why does the plenary floor have such
a prominent place in democratically elected legislatures? The institution
might, for instance, give room to solve complex issues by debating policies,
the opinions of peers can be made more transparent through speech, elected
representatives get the opportunity to voice the concerns either for or against
policies that will affect their voters, and so on. Regardless of the motivation,
MPs use a substantial amount of time to hold parliamentary speeches, which
seldom get a lot of attention from the public. The average Norwegian MP
holds about 160 speeches over a parliamentary period of four years, with an
average speech length of almost 3 minutes. Further, time used to prepare the
speech, working with the policy within committees, and possible deliberations
within the party groups or between them adds to the time commitment of

1Translated by the author from: Når man har debatter i stortingssalen, er det gjerne
uenigheten det er fokus på. Det er ofte det media også er opptatt av. Derfor synes jeg
det er synd at ikke media dekker denne typen debatter på en bedre måte. For det den
synliggjør, er den store enigheten mellom regjeringspartiene og opposisjonen.

1



participating in debates. Needless to say, MPs do care about taking the
plenary floor.

Nevertheless, parliamentary debates are often placed in the shadow of
more exciting or concrete parts of democracy, such as televised debates or
legislative voting. This thesis will shed a more direct light on the importance
of parliamentary debates as an institution of democracy, with two underly-
ing motivations. On the one hand, as political scientists, we should take the
resources used on the institution of parliamentary debates as a sign that this
is an important arena in producing policies in a democracy. On the other
hand, as citizens of democracies, we should care about who makes decisions
on our behalf, their reasoning behind them, and how this affects society.
Parliamentary debates are an integral part of this. However, despite a recent
surge of studies (e.g. Yu et al. (2008); Hirst et al. (2010); Diermeier et al.
(2011); Proksch and Slapin (2015); Spirling (2016); Bäck and Debus (2016);
Peterson and Spirling (2018); Goet (2019)), legislative debates are arguably
an understudied institution in the political science literature. Modern tools
for automatic analysis of speech content has, fortunately, given us an oppor-
tunity to make inferences based on an ever-increasing accessibility of vast
corpora of texts that has been analyzed only in parts previously.

In this thesis, I study Norwegian parliamentary debates with the overar-
ching hypothesis that parliamentary speech can be used to assess the effects
of institutional and external shocks on MP behavior. In order to test this
argument, we need the data to do so, the methods suited for doing so, and
the contextual knowledge of how to interpret the results. The thesis is, thus,
split into five more detailed questions:

1. Who gets to speak in parliament? (Chapter 2)

2. How can language as data be structured in a user-friendly fashion?
(Chapter 3)

3. What is the scope of using text-as-data approaches in explaining the
political landscape? (Chapter 4)

4. How does a change in electoral system affect MP behavior through
speech? (Chapter 5)

5. How does an external economic shock affect MP behavior through
speech? (Chapter 6)
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First, in order to fully understand the data generating process of a par-
liamentary speech and how to interpret our results, we need to know what
determines which MPs get to take the floor. For example, party leaders will
have their say in who gets to take the floor in a debate, committee special-
ization might explain who gets to speak, or even personal characteristics like
gender and age can be important. Such factors are crucial when bridging the
gap between analysis output and interpretation.

Second, in order to make good inference, we need good data. I stress the
need for rich and well-structured data and methodology as the foundation for
any good analysis. For text collection in particular, the process of gathering
and structuring new data, although often very time consuming, can only bare
fruits if done with care. Interdisciplinary collaboration can be an important
asset in this process; in this thesis, the underlying data is a product of an
interdisciplinary effort between political science and informatics which has
strengthened the output significantly.

Third, the use of Natural Language Processing (NLP) techniques in polit-
ical science has increased vastly over recent years. However, studies utilizing
these techniques seldom reflect on the pre-processing choices done before us-
ing, for example, machine learning techniques to make inference from text.
Throughout this thesis, the choices of what language features used in the
various analysis are extensively analyzed to show that pre-processing is im-
portant for subsequent inference.

Finally, with the three points above as a foundation, we can utilize par-
liamentary speech to enhance our understanding of parliamentary speech by
looking at how MPs change the content of what they say when institutional
and external changes occur.

In sum, the thesis makes three main contributions to the literature on
the Norwegian political system and parliamentary debates in general: 1)
new and innovative data on Norway, 2) in depth analysis of pre-processing
consequences, and 3) how institutional design and external shocks affect the
content of parliamentary debates.

In this introductory chapter, I will lay the foundation for the thesis as
a whole. The chapter starts with a discussion on Norway as a case with
emphasis on political system development, electoral system, and parliamen-
tary setup. The following section will treat the theoretical framework of the
thesis, focusing on defining political institutions, outlining the theory of par-
liamentary debates proposed by Proksch and Slapin (2015), and discussing

3



parliamentary debates in Norway specifically. I proceed by briefly discussing
some of the traditions and advancements of text analysis in political science,
before I summarize the methodological approach of the thesis with weight
on the data structuring, language pre-processing, and language models used
in the various chapters. Last, I lay out the thesis structure and what binds
the separate parts together, discuss some of the implications of the project,
and propose some opportunities for further studies building on this work.

1.1 The case of Norway

The Norwegian political system fits the objective of this thesis very well for
several reasons. First, structuring the data is well-facilitated by Stortinget
making all transcripts available. Second, the multi-party setting has not been
explored extensively with regards to analyzing the content of parliamentary
speech and not at all in Norway. Third, the data on proceedings in the
parliament cover meaningful institutional and external economic shocks that
can be exploited in assessing their effect on parliamentary debates.

In this section, I will shortly discuss the overarching institutions within
the Norwegian political system in a historical context with broad strokes. A
more thorough discussion of the system with extra weight on parliamentary
debates can be found in Chapter 2.

1.1.1 Political system

State history. The modern Norwegian political system was arguably born
with the Constitution of 1814, although it has evolved substantially over
the last 200 years. One of these major shifts came with a referendum on
dissolving the union with Sweden in 1905. Until that point, Norway had
not had independence since 1397 when the Kalmar Union was established
between Denmark, Norway, Sweden, and parts of Finland. After the Kalmar
union fell, Norway was implemented in the Denmark-Norway union, which
lasted until 1814 when Norway was transferred to Sweden as a consequence
of the peace treaty of Kiel after the Napoleonic Wars (Pryser, 1999, 195-211)
(also see Østerud (2014) for a discussion on Norwegian independence struggle
in 1814). The independence referendum 1905 was initiated by Sweden after
Stortinget already had declared the union with Sweden dissolved in June
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the same year; 99% of the voters voted to leave the union (Bjørklund, 2005,
68-73), and territorial Norway as we know it today was established.

Electoral system. Currently, the Norwegian electoral system is based on
proportional representation with 19 electoral districts (counties). As shown in
table 1.1, the 169 parliamentary seats are distributed differently between the
districts according to population, geographical size, etc. For each electoral
district, one of the mandates is based on the national vote with a 4% thresh-
old. Within the electoral districts, mandates are proportionally assigned to
parties based on a modified Saint-Laguë formula. The ballot structure has
opportunities for ranking candidates within parties, but the amount of voters
required to use this option is high enough for the system to be categorized
as closed-list in practice (Bergh et al., 2010, 109-110).

District Mandates
Akershus 17
Aust-Agder 4
Buskerud 9
Finnmark 5
Hedmark 7
Hordaland 16
Møre og Romsdal 9
Nord-Trøndelag 5
Nordland 9
Oppland 7
Oslo 19
Østfold 9
Rogaland 14
Sogn og Fjordane 4
Sør-Trøndelag 10
Telemark 6
Troms 6
Vest-Agder 6
Vestfold 7
Total 169

Table 1.1: Norwegian
electoral districts and
number of seats in the
2013 election.

Importantly, the election lists are party-based;
voters can only vote for one party-list in national
elections. Consequently, the Norwegian electoral
system facilitates for multiple parties to obtain
seats in parliament and the vote-seeking incentives
favor parties over candidates by a large margin
(although see Chapter 6 for a larger discussion).
The electoral system has, however, changed sub-
stantially since 1814. This will be discussed in
Chapter 5, where my co-author and I analyze the
effect of electoral reform on the content of parlia-
mentary speech.

Parliamentary setup. An important and
defining change to the political system came in
a series of events during the late 1800s and early
1900s, where parliamentarism was gradually es-
tablished as a constitutional custom. The crucial
point for parliamentarism came in 1884, when the
first cabinet was selected based on a majority in
parliament for the first time (Rasch, 2004, 11) (see
Nordby (2010) for a critical discussion on the im-

plementation of parliamentarism). It was not formally implemented in the
Constitution, however, until 2007. For the period covered here, a seemingly
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significant institutional change came in 2009 when the two sub-chambers –
Odelstinget and Lagtinget – were abolished and the system transcended to
being unicameral. The two chambers had, however, not been meaningful for
practical policy development for a long while, due to the large influence of
party politics in Norway (Smith, 2014, 216).

Norwegian parliamentarism has a fairly unique institutional setup in that
there is 1) no investiture requirement when forming a new cabinet and 2)
dissolution of parliament is not possible. Cabinets are formally appointed by
the King, but the informal custom is that the King ask the previous Prime
Minister to point at a candidate to be the formateur or the previous Prime
Minister can give the job of finding a formateur to the President of Stortinget,
whom will then search for a viable option among the parliamentary leaders
of the various party groups (Rasch, 2004, 73-74). This might sound like an
exploitable feature for the previous Prime Minister in that she can point
to herself no matter what the election results are. The custom has to my
knowledge, however, never been problematic; the formateur has most often
been the perceived winner of the election, with a handful of cases where
the parliamentary President had to step in (Rasch, 2004, 74). Part of the
reason for this working might be the anticipation that Stortinget can carry
out a vote of no confidence if the cabinet is not tolerated by the majority in
parliament. Because there is no dissolution rights for parliament, the system
also forces parties to find the majorities that are tolerated by the majority
in order to avoid a crisis of government.

The consequence of these two institutional rules, side by side with the

Period Cabinet Parties Parl. basis Resignation cause

97-00 Bondevik I KrF, Sp, V minority motion of confidence
00-01 Stoltenberg I A minority anticipated non-confidence
01-05 Bondevik II KrF, H, V minority anticipated non-confidence
05-09 Stoltenberg II A, Sp, SV majority election
09-13 Stoltenberg III A, Sp, SV majority anticipated non-confidence
13-17 Solberg I H, FrP minority election

Table 1.2: Cabinet attributes (1998-2016). Cabinets are named by the Prime
Minister, and the party of the Prime Minister is listed first in the party
column.
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electoral system, is that most cabinets – which, of course, are spawned from
the parliamentary distribution of parties – in post-war Norway has been
either coalitions, in minority, or both. Table 1.2 shows the cabinets covered
by the Talk of Norway data. All cabinets (except the interim cabinet of
Stoltenberg I), has been coalitions and only Stoltenberg II and III have been
majorities. Both Bondevik cabinets and the Solberg cabinet relied on support
from other parties in parliament in order to form majorities.

In sum, the parliamentary setup of Norway is unique in a comparative
perspective because it lacks investiture requirements and there are no oppor-
tunities for dissolving parliament. This, hand in hand with a party-centered
electoral system, has led to a parliamentary system where parties have a lot
of power and MP’s personal vote-seeking incentives quite weak.

1.2 Theoretical framework

As the opening quote of this chapter illustrates, MPs might not always par-
ticipate in parliamentary debates in order to engage in cheap talk that has
no consequence for subsequent legislation. This might especially be true in a
party-centered system such as the Norwegian, where coalition and minority
cabinets occur regularly – forcing parties to work together to build majorities
in parliament. In this section, I will outline the theoretical framework for
the thesis, with focus on the assumptions underlying the main hypothesis:
parliamentary speech can be used to assess the effects of institutional and
external shocks on MP behavior. I will mainly rely on the theories of institu-
tionalism and the theoretical approach to parliamentary debates by Proksch
and Slapin (2015) and how these generate assumptions and expectations of
MP behavior.

1.2.1 Political institutions

The concept political institutions is defined differently in a the variety of
institutionalism schools throughout the political science literature. Here, I
follow Diermeier and Krehbiel (2003) in defining a political institution as
“[a] set of contextual features in a collective choice setting that defines con-
straints on, and opportunities for, individual behavior in the setting”. In
other words, political institutions are the rules that give freedoms and curb
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the actions of agents in a political system. Consequently, political institu-
tions are assumed to affect the behavior of the agents they envelop, which
further affects the policy output in a given political system. Political insti-
tutions can include large arrangements such as democracy versus autocracy,
parliamentary versus presidential systems, and electoral systems. But, it can
also be more detailed rules such as ballot structure, parliamentary rules of
procedure, or even the rules guiding seating arrangements in legislatures. To
take the last point as an example, the definition used here will imply an
assumption that British MPs – which are seated by party – would behave
differently if they changed to the Norwegian seating model – where MPs are
seated by constituency. Whether and how this behavioral difference plays
out is an empirical question that will not be answered here (but might be a
possibility for further studies).

For parliamentary debates, a wide variety of institutions can have con-
sequences for MP behavior in the plenary. One of the major benefits of
studying a single political system is that most institutions are fixed; we can
utilize this to zoom in on the effect of institutions on behavior when an
institutional change occurs, as shown in Chapter 5.

1.2.2 Parliamentary debates

In this section, I will discuss the theoretical framework of parliamentary
debates, mainly focusing on the most influential theoretical innovations pre-
sented in Proksch and Slapin (2015). Further, I define parliamentary debates
in the Norway and consider some of the institutional variation within parlia-
mentary debates in this context.

Theory of parliamentary debates

As discussed above, the personal vote-seeking incentives are very weak in
the Norwegian political system at the national level. Electoral incentives
are an essential aspect of the theory framework proposed by Proksch and
Slapin (2015). In short, Proksch and Slapin (2015) assume that parliamen-
tary debates are a “tool for communication between MPs, parties, and the
electorate” (Proksch and Slapin, 2015, 41). This means that deliberation is
off the table; debates are not used to argument your cause in order to change
the mind of other MPs on the matter. Consequently, uttering agreement with
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an opposing MP in a debate, like in the opening quote of this chapter, would
mean that the MP is, for example, signaling willingness to compromise.

Together with electoral incentives, party elites work to develop the party
label in parliamentary debates according to Proksch and Slapin (2015). That
is, parties want to present themselves as united as possible, so that the voters
have a clear picture on what the party stance is on any issue. The observant
reader will notice that electoral incentives and defining party labels go hand
in hand. On the one hand, strong personal vote-seeking incentives can lead
to crossing interest between the MP (and their electoral concerns with regard
to their constituency) and the party line. On the other hand, weak personal
vote-seeking incentives will give party leaders more power to control potential
dissenting MPs because the electoral losses will be small on the personal
level. Consequently, Proksch and Slapin (2015) treat access to the plenary
as a delegation game between party leadership and backbenchers, where MPs
are more likely to get the floor the more certain party leaders are that they
will follow the party line and/or maximize electoral gains.

As will be discussed below, the amount freedom for MPs to cross the party
line will not only vary between electoral systems, but also across institutions
within a parliament. For example, backbenchers are much more likely to
raise constituency concerns in written question than in legislation debates.
Another point of contention with the theory proposed by Proksch and Slapin
(2015) is that it seems to downplay pursuit for office; Müller and Strøm
(1999) argue that politicians are driven by trying to maximize policy, office,
and votes. These three goals are sometimes overlapping, but other times
at odds with each other. In the case of parliamentary debates, MPs might
want to consider assuage animosity from other parties in order to open up
for coalition partners in the future.

In sum, this thesis will build on the theoretical framework outlined by
Proksch and Slapin (2015), where vote-seeking incentives and promotion of
the party line is the key motivations for MPs in parliamentary speech.

1.2.3 Defining parliamentary debates in Norway

Following the framework above, the Norwegian political system – with weak
personal vote-seeking incentives and strong party organizations – give parties
a lot of power in steering who gets to speak and what they get to speak about
in the plenary (see Chapter 2). But, all types of parliamentary debates may
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not yield the same amount of power to party leaders. Although the con-
cept of parliamentary debates as an institution has strong connotations for
most people, it is not necessarily straightforward what formally constitutes
a parliamentary debate; there are a lot of debates in a parliament building
(committee meetings, closed-door negotiations between and within parties,
and so on) that are not generally considered parliamentary debates. In this
thesis, parliamentary debates will be defined broadly as all discussions in
the plenary of parliament. That is, debates that are formally regulated by
the rules of procedure, with a president overseeing the proceedings, and a
transcript being recorded.

For the Norwegian case, this includes a variety of legislative activities in
parliament – that is, activities which can lead to legislation being passed. As
will be discussed in Chapter 2, the different types of legislative debates in
Stortinget are divided by the three main issue types 1) budget, 2) ordinary
issues, and 3) legislation. Under these issue types there are seven document
groups debates can be based on:2

1. Constitutional proposals (Grunnlovsforslag)

2. Document series (Dokumentserien)

3. Accounts by cabinet ministers (Redegjorelse)

4. Parliamentary motions (Representantforslag)

5. Propositions from the cabinet (Proposisjon)

6. Recommendation from the committee (Innstillingssaker)

7. Reports to the Storting (White Papers) (Melding)

Figure 1.1 shows the amount of speeches within each of these document
groups for each of the three types of issues. As the figure demonstrates,
the majority of speeches in Stortinget are about cabinet propositions – espe-
cially in budget and legislation. However, accounts by cabinet ministers, MP
motions, and White Papers are frequently discussed in the ordinary issues.

The various analyses throughout this thesis covers all these types of de-
bates in Stortinget. For example, in Chapter 4, I show that identifying an

2See Chapter 2 for description of the document groups.
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Figure 1.1: Number of speeches over document groups and issue types (1998-
2016).

MP’s party by speech is a lot easier when I include indicators for type of
debate. However, my co-authors and I also exclude non-legislative activities
in estimating the effects of external economic shocks on speech in Chapter
6 in order to be able to control for committee affiliation of the MPs – non-
legislative activities are not assigned to committees. In sum, parliamentary
debates are loosely defined as all speeches held in the plenary. But, it will
be a theme throughout the thesis to discuss and account for the variety of
parliamentary debates.

1.3 Text analysis in political science

Every step in a political process involve generation of text – from political
speeches and manifestos during an election campaign to bureaucrats giving
feedback on legislation (Grimmer and Stewart, 2013, 267). The unmeasurable
amounts of data produced in these processes open windows for researchers
to accumulate better knowledge on politics every step of the way. Conse-
quently, analyzing political text has long standing roots within the discipline
of political science, through a wide variety of approaches – it is a challenging
task to even think of a political analysis that does not in some sense touch
upon text sources at some point. While there are multitudes of approaches
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for analyzing text, I will use this section to discuss two of the more commonly
used approaches in recent times: interpretive discourse analysis (qualitative)
and computer assisted content analysis (quantitative) and the underlying dif-
ferences between these approaches. Although my approach falls firmly into
the latter category, I will also argue that, even though the approaches have
diverging underlying beliefs on text generation, interpretation, and ultimate
goals of text analysis, they can be used to append each other instead of battle
with each other.

Discourse analysis is constructionist; it assumes that reality is socially
constructed. Or, in other words, text generation is not independent of the
context in which it was created, but rather a product of the structures in
which it was formed (Hopf, 2004). For example, discourse analysis would
assume that the content of a parliamentary speech is not only dependent
on the speaker and the topic at hand, but on the inter-relations with other
speeches and the collective structure of holding a parliamentary speech. This
stands in stark contrast to content analysis, where focus is on the message of
the text instead of the context (although see Chapter 4 for some moderate
accounting of context in content analysis) and underlying assumption that
texts (and even words to some degree) are independent from each other. The
two approaches also view the meaning of text differently. Where discourse
analysis treats meaning as being fluid and a part of constructing reality itself,
content analysis treats meaning as fixed and a reflection of reality (Hardy
et al., 2004).

In terms of analytical reliability, interpretation of text in discourse anal-
ysis is regarded as subjective; different researchers might have a different
interpretations of the same data. Consequently, reliability is not important
for discourse analysis, because meaning is fluid and difference in interpre-
tation is expected, and can even be a source of additional data. Validity,
however, is more pronounced in discourse analysis in that the researcher
should “[demonstrate] a plausible case that patterns in the meaning of texts
are constitutive of reality in some way” (Hardy et al., 2004, 21). Content
analysis would, conversely, rather see interpretation as objective; diverging
interpretations of the same data is an indication of low reliability and could
invalidate the results of previous studies. Also, validity is seen as products
of accuracy and precision – the concepts we aim at capturing are reflected in
what we actually captured with our measures (Hardy et al., 2004).

Given these characteristics, discourse and content analyses have their

12



pros and cons. One of the main advantages of discourse analysis is that it
requires the researcher to go very deep into the material at hand and get
detailed knowledge on the context in which the text was generated. On
the one hand, this could lead to uncovering patterns in the data that are
hidden from more general approaches, giving opportunity for generation of
new theories and hypotheses. On the other hand, discourse analysis is too
rigorous to handle large corpora of texts, making it hard to fully account for
the assumed inter-reliability of texts. Content analysis, on the other hand,
excels at handling large amounts data. Even the data utilized in this thesis,
with over 250 000 speeches, can be regarded as relatively small in a big-data
context. However, content analysts will never achieve the same amount of
detailed knowledge on the context and content of the text under study as
with a discourse analysis.

I have already outlined a number of studies on parliamentary debates
who utilize content analysis. There are, however, notable examples of dis-
course analyses on parliamentary debates as well. For example, Kirkwood
(2017) explore the discourses of humanization and dehumanization in UK
parliamentary speeches during the European refugee “crisis” from 2015 to
2016; Van Dijk (1997) examines how politicians in Europe and North Amer-
ica speak about race and ethnic relations, showing that “such talk often is
premised on humanitarian values of tolerance, equality, and hospitality”; and
Jacobs (1998) illustrate how discourse coalitions were created on the issue of
granting foreign residents voting rights in the Netherlands from 1970 and to
1996.

Although differences between discourse analysis and content analysis are
stark and at times can spur heated debates between the two camps, there
are avenues of them to supplement each other. A concrete example of this
comes in Chapter 6, where my co-authors and I utilize an important topic
containing two discourses described by Hovden and Lindseth (2004): thinking
globally (TG) and national action (NA). On the one hand, NA is character-
ized by arguments for reducing domestic emissions “[. . . ] in order to
fulfill an international obligation and to demonstrate willingness to be an
environmental pioneer”. On the other hand, TG emphasizes that Norwegian
oil extraction is clean in a global perspective, making it more cost-effective
to export Norwegian oil to less clean states.

In sum, this thesis falls into the category of content analysis, although
I am conscious to understanding the context of the data generating process
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(see Chapter 2) and rely on methods that require rigorous reading of large
amounts of text (see Chapters 5 and 6). Finally, I highlight one of the
elegantly formulated principle provided by Grimmer and Stewart (2013, 269):
“All quantitative models of language are wrong – but some are useful.”

1.4 Methodological approach

The methodological foundation for this thesis is one of the essential pillars
and innovations of my approach to parliamentary debates. That is not to
say that the different parts that constitutes this work is unique and new, but
rather the combination of these parts. The thesis is built on development
of easily accessible speech data sets with rich language annotations (for a
country where such data did not exist in a structured format before), tests
of pre-processing choices, state-of-the art language modeling, and analysis of
the effects institutional and external variation has on parliamentary speech.

Grimmer and Stewart (2013) provides a nice overview of the process of
going from raw text to text-as-data modeling, which is visualized in figure

Figure 1.2: Overview of text as data methods from Grimmer and Stewart
(2013).
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1.2. As is evident from the figure, a lot of focus has been put into the choice
of text models we use in content analysis, but not as much on the acquiring
data and pre-processing. This section will outline the acquisition and pre-
processing of data, as well as finding fitting models for answering substantial
questions about political behavior.

1.4.1 Data structuring
Structuring data is seldom discussed comprehensively in quantitative po-
litical science outside of special journal issues or textbooks. I argue that
decisions made when structuring data can have important consequences for
both what questions can be asked and the subsequent inference we can make
from analyses of the data.

Talk of Norway. The data used in the majority of this thesis – the Talk
of Norway data set (see Chapter 3) – covers all plenary debates in Stortinget
from 1998-2016. The foundation of these data were built from the raw daily
data dump from Stortinget’s own API (data.stortinget.no), which was
scraped and provided by Holder de ord3. As my co-authors and I found some
missing data in the dumps, we also expanded the meta-data for each speech
with data from Stortinget’s API and front-end website (stortinget.no).
Furthermore, we include some data on cabinets from Søyland (2017) at the
cabinet level; minister specific attributes are extracted from the API. Finally,
we process the data using langid.py (Lui and Baldwin, 2012) which assigns
each speech with one of the two official Norwegian languages: bokmål or
nynorsk.

Next, ToN has a separate set of data that contains linguistic annotations
of the speeches. For this, we utilize Language Analysis Portal (LAP) – a web-
based framework for linguistic pre-processing (Lapponi, 2019). Here, we fol-
low the Conference on Computational Natural Language Learning (CoNLL)
tradition so that each speech is its own tab-separated values (.tsv) file with
each token (word) as a row (unit):

3Holder de ord is a politically neutral organization that works on making Norwegian
politics more accessible to the public. See holderdeord.no for more detail
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$tale000112.tsv
1 Det det pron nøyt|ent|pers|3
2 er være verb pres|a5|pr1|pr2|<aux1/perf_part>
3 riktig riktig adj nøyt|ub|ent|pos
4 at at sbu _
5 økonomi økonomi subst appell|mask|ub|ent
6 ikke ikke adv _
7 er være verb pres|a5|pr1|pr2|<aux1/perf_part>
8 noen noen det mask|ent|kvant
9 eksakt eksakt adj ub|m/f|ent|pos
10 vitenskap vitenskap subst appell|mask|ub|ent
[...]

The first column of these data shows the index number for the token in
that sentence; a new sentence will be indicated by a new line and reset to
the index. The second column shows the token as it appears in the text.
The third column shows the lemma of the token (the dictionary form of the
word). The fourth column shows the part-of-speech tag (grammatical tag)
for the token. And finally, the fifth column shows the morphological (smallest
meaningful segments of language) tags for each token. We have also made
available (in development) packages for reading these data in R and python.4

Historical data. For Chapter 5, my co-author and I use historical data
to assess the effect of electoral reform on parliamentary debates from 1910-
1930. These data will be discussed in more detail in Chapter 5. Shortly
put, the speech component of these data were gathered by downloading the
proceedings from the National Library5 in .pdf form, converting to picture
format and cleaning noise with ImageMagick6, and converted to text with
Tesseract Open Source Optical Character Reading Engine7. Further, we
extend the data with meta-data on the MPs in parliament at the time with
the data from Fiva and Smith (2017b).

Naturally, these data are not as rich and too inconsistent for linguistic
annotations. Consequently, this limits our ability to estimate effects of some
pre-processing choices. We do, however, show in Chapter 5 that topic models

4https://github.com/ltgoslo/talk-of-norway
5https://www.nb.no/
6https://imagemagick.org/
7https://github.com/tesseract-ocr/tesseract
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are very versatile in that they give sensible and robust results and help us
answer our hypotheses even though the language features are not rich.

Other data sets. Sources of parliamentary speech data have been made
increasingly available to researches over the last two decades. At the time
of writing, most western parliaments have openly accessible parliamentary
records for researches – either through front end searchable interfaces or back
end APIs. These are, however, often time consuming to gather and process.
Consequently, a handful of projects, listed in table 1.3, have done this job
and shared the results openly (see Abercrombie and Batista-Navarro (2020)
for a extensive review).

One early adaptation to speech data was provided for the US Congress
by Thomas et al. (2006), 8 which covers the proceedings of the 2005 House
debates. Here, the speech data was trained to identify congresspeople’s sub-
sequent voting behavior (support/opposition) in legislation. The data was
later used by Yu et al. (2008) to train a party classifier, reaching almost 90%
predicting accuracy on the US Senate with training data from the House.

Data Documentation Countries Period

ConVote Thomas et al. (2006) USA 2005
UK Hansard Eggers and Spirling (2014) UK 1802-2010

Canadian Hansard Beelen et al. (2017) Canada 1901-2017
Talk of Europe van Aggelen et al. (2017) EP 1999-2017

ParlSpeech Rauh and Schwalbach (2020) Multiple Varies

Table 1.3: Examples of other parliamentary speech data with reference to
documentation and scope of the data.

Further, the UK Hansard was structured for a by Eggers and Spirling
(2014). They use their speech data to show that the level of conflict in the
electoral district of a given member of parliament (MP) is important for her
participation in both voting and speech-making. Spirling (2016) also use
these data to show that MPs reduce the complexity of their language when
the electorate was doubled during the later part of the 1800s and early 1900s.

Beelen et al. (2017) introduced the Canadian Hansard, covering the 1901-
2017 period, accompanied by the online platform www.lipad.ca, designed for

8http://www.cs.cornell.edu/home/llee/data/convote.html
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archiving and sharing the proceedings continuously. These data have been
used by Hirst et al. (2010) who use the speech data for party classification.
They find that the most influential driver for this task is whether a party
is in opposition or position, with opposition MPs being easier to classify.
Interestingly Hirst et al. (2010) also find that informing the classification
task with sentiment does not increase accuracy in a noteworthy manner.

The Talk of Europe (ToE) – a close relative to the Talk of Norway data
– was developed by van Aggelen et al. (2017), after initial work by Høyland
et al. (2009). These data cover debates in the European Parliament (EP)
over the 1999-2017 period, are accompanied by translated transcripts of the
23 languages used in the EP and includes a set of meta data on the speakers.
The ToE data have been used by Vukasović et al. (2019) to perform a series
keyword queries on the occurrence of speeches covering the topic of higher
education. They find that higher education was less talked about as a stand-
alone issue compared to other topics during the period covered by the data.

Finally, the ParlSpeech data covers 9 countries over a varying set of time
periods,9 facilitating for cross-country analysis of speech data. Using the
ParlSpeech data, Proksch et al. (2019) introduce a new way of measuring leg-
islative conflict in multilingual contexts based on sentiment analysis. Among
their findings, they show that automated sentiment captures government-
opposition conflict across several countries.

In comparison to the data sources described above, Talk of Norway takes
a little inspiration from all of them. What is unique about ToN is the accom-
panying linguistic processing of each speech, which produce parts of speech,
lemmatization, morphology, sentence boundaries, and more. This will be
discussed below. As with the other data sets, ToN have been used in several
research projects outside of the project itself, including Thomassen (2019)
and Fiva et al. (2020).

1.4.2 Language pre-processing

Rich data is not worth much without conscious pre-processing choices for
the task at hand. Throughout the thesis, I will discuss the different pre-
processing choices for the analyses of the various chapters. Denny and Spir-

9Austria (1996-2018), Czech Republic (1993-2016), Germany (1991-2018), Denmark
(1997-2018), Spain (1996-2018), Netherlands (1994-2019), New Zealand (1987-2019), Swe-
den (1990-2018), and the UK (1988-2019).
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ling (2018) demonstrate that pre-processing decisions often can have major
consequences for subsequent analyses and the following inferences. What is
not discussed in Denny and Spirling (2018), however, is how including lin-
guistic features to the data affects the analysis of text. In Chapter 4, I delve
a bit deeper in analyzing these effects by running a set of pre-processing
configurations on a party classification problem. The results show that lin-
guistic pre-processing might not help the overall intra-party precision of the
classifier much, but it does seem to have an effect on inter-party relations.

As with all data types and methods, analyzing text statistically comes
with assumptions. For example, the bag-of-words (BoW) assumption is in-
fluential for most text analysis in political science. This assumption is best
explained through an analogy: Imagine having a piece of text written down
on a single paper. You cut all words on the paper into their own pieces of
paper, put them in a bag, and shake the bag. When you then take the pieces
out of the bag, can you make sense of the content of the text? The BoW
assumption assumes that we can. This is a pretty strong assumption. You
can often get some sense of the text based on the words it uses, but it’s
harder to classify parties (Chapter 3 and 4), sort texts into topics (Chapter
5 and 6), and so on.

There are several ways of loosening this assumption through pre-processing,
but it is also often relevant to increase model efficiency through feature re-
moval or concatenation of features because text data can contain lots of
redundant features that will not help in answering the question at hand.
In this thesis, I generally implement one or more of: 1) lemmatization, 2)
parts-of-speech tagging, 3) n-grams, 4) feature removal.

Lemmatization. Because words have multiple forms, it is often important
to normalize words. There are various ways of doing this, but the most
common are stemming and lemmatization. When normalizing words with
stemming or lemmatization, we do assume that words do not have different
meaning when they appear in different forms. For most applications, this
should not be a problematic assumption to make as long as we are more
interested in content than language analysis. The more primitive of these,
stemming, removes inflectional endings, such as -ing, -ed, and -ies, from
words. Lemmatization, which is commonly perceived to be the proper way
of normalizing (Manning et al., 2009, 32), works differently in that it converts
the word to its base or dictionary form, called a lemma.
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For example, the word leveraging would be leverag with stemming and
leverage with lemmatization. In practice, the difference between these two
normalizing methods can be quite substantial, as shown in Chapter 4.

Part-of-speech. Language features can also be appended by their gram-
matical function – part of speech (PoS). The intuition is that to separate
identically written words with different meanings. For example, the word
fly has a very different meaning when appearing as a verb (“flying in the
air”) and noun (“a fly in my soup”). The effects of PoS tagging on language
modeling has been varied depending on the task, but is generally something
to consider as it can improve a baseline BoW model (Manning et al., 2009,
67-68).

N-grams. Another way of improving the BoW model is to include n-grams
– concatenate sequences of words into one feature. The intuition is simple:
words carry different meaning according to context they appear in. In short,
a unigram approach separates single words into features, bigrams paste two
neighboring words, trigrams concatenate three neighboring words, and so on.
How many n-grams we should include depends on the tasks at hand, but the
effects of n-grams can be substantial for a variety of tasks (Manning et al.,
2009, 60).

Feature removal. Text data are often very data rich in that they contain
a lot of unique features that only appear in few documents – for example,
the prominence of compound nouns in Norwegian inflates the amount of
sparse terms. Further, some features are not relevant to include depending
on the context. Thus, feature removal is important for increasing model
efficiency. Common features that are removed include numbers, punctuation,
stop-words, and symbols (Grimmer and Stewart, 2013, 272-273). What to
remove and when is also very context dependent. For example, it might be
unwise to remove the paragraph symbol when studying law text.

I will discuss the types of language pre-processing more for the individual
chapters in this thesis, but also explore the potential consequences of such
choices extensively in Chapter 4.

Showcasing. As a minimal example of the power in linguistic annotations,
figure 1.3a shows the unprocessed top occurring bigrams for the Center Party
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(Sp) and Socialist Left Party (SV) and figure 1.3b the top 10 exclusive se-
quences of lemmatized adjective and noun (bigrams) over the period ToN
covers. That is, figure 1.3b gives the most common text segments where an
adjective is followed by a noun, weighted by how many times this occurs
for the other party (exclusiveness). This means that we cover all the steps
outlined above: lemmatization, part of speech, n-grams, and feature removal.

Without going too deep into the expected party differences – this will
be extensively covered by the remaining chapters – even this fairly simple
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Figure 1.3: Top 10 (a) unprocessed bigrams and (b) lemma segments of
<adjective, noun> for the Center Party (Sp) and Socialist Left Party (SV)
in plenary questions.
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task gives us sensible results in figure 1.3b, whereas figure 1.3a only shows
function words with no meaning by themselves.

For example, one of the Sp’s most salient issues is to preserve local mu-
nicipalities and incentivize people to live outside cities and subsidize farming.
This is also reflected in figure 1.3b with segments such as lively rural com-
munities, norwegian agriculture, and norwegian food production. Further, Sp
are stark opponents of the EU, something that also is reflected in the figure
by the term national ownership occupying a spot in the top 10.

A similar picture is presented for SV for whom a solid public school system
is a highly salient issue. The majority of the adjective, noun combinations
for SV in figure 1.3 are indeed about the educational system. For example,
higher educational institution, many study places, and new study places all
highlight how important education is for SV. Further, SV is also very salient
on human rights, something that also makes an appearance in the figure.

Importantly, even these minimal examples of differences in result based
on text extraction techniques are dependent on the analyst’s interpretation
and knowledge. It would be impossible to interpret the output of figure 1.3
without the contextual knowledge on Norwegian politics and the Norwegian
language. Consequently, this is a foreshadowing of the importance of Chapter
2, where my co-author and I investigate which MPs take the floor more often,
who speaks more when they take the floor, and the determinants of which
MPs are picked for a speech in competition with other MPs of the same
party.

1.4.3 Modeling

Parliamentary debates generate large amounts of data; on average a day in
the Norwegian parliament accumulated 36305 plenary words in the 1998-2016
period. Such large data necessitates efficient modeling techniques. As with
all statistical analyses, choosing the correct text model is vital for subsequent
inference. In this thesis, I apply a number of different statistical models suited
for the questions asked in each individual chapter. Apart from Chapter 2
where my co-author and I study the determinants for who gets to speak in
parliament, the models are all fed with text data. In this section I will outline
the three types of statistical models used in the remainder of the thesis: 1)
regression analysis, 2) text classification, and 3) topic models.
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Regression analysis. As mentioned, the analysis in Chapter 2 of who
gets to take the plenary floor utilize both a negative binomial count model,
ordinary least squares, and a binary logistic regression. Various forms of
regression analysis are the most common tool for making statistical inference
in political science.

Regression analysis can be a powerful tool for uncovering relationships
between variables of interest, as long as the design of the model is sound.
That is, in short, when we are interested in the effects of a variable x of
another variable y, we want to make sure to include appropriate control
variables that can affect both levels of x and levels of y.

Text classification. Classification analysis in general is not as widely used
as regression analysis in political science. In classification analysis tasks,
we are not necessarily focused on revealing relationships between variables.
Rather, maximizing precision of prediction, while avoiding overfitting, is
more in the front seat for classification tasks. A usual design of a classi-
fication analysis is to train a model on a large set of independent variables
with a known categorized dependent variable, then test the model on the
same set of independent variables on a part of the data where we do not
know the values on the dependent variable. The output of the model is
then given as a probability for each unit to belong to each category on the
dependent variable.

For instance, in Chapter 4, I use the words in parliamentary debates as
independent variables and the party affiliation of the MP holding the speech
as the dependent variable. The model is trained on one set of the data and
tested on a different part of the data, where the information on the dependent
variable is hidden. With the prediction model output, I then show how well
MPs are classified to their parties.

There are, as with regression analysis, a plethora of different classification
models, including support vector machine (SVM), gradient decent models,
decision trees, random forest models, and many more.

Topic analysis. Both Chapter 5 and 6 applies structural topic models,
which in a way is a combination of classification and regression analysis.
Although the two chapters answer widely different questions, the approach
is similar. In general, topic models probabilistically classify documents into
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topics based on the co-occurrence of words across the population of docu-
ments in the data (Blei, 2012). Because topic models are probabilistic, each
document can also belong to several topics with varying weight. Most par-
liamentary speeches, for example, will touch upon words about finance –
because most policy implementation will require money – even though the
main topic might be something different.

The benefit of extending traditional topic models to structural topic mod-
els is that these also allow for including covariates of interest and estimate
the effect of these covariates on each of the topics (Roberts et al., 2017). For
instance, my co-authors and I use the rapidly falling oil price during par-
liamentary recess as a treatment in estimating the topic model in Chapter
6.

A common misconception about topic models in general is that they are
inherently arbitrary in that you have to set a total amount of topics when
estimating the model. This is, however, misleading. Although the amount
of topics set can yield widely different results, this down to the level of
abstraction you want the topic model to show in the topic structure; the
more topics set, the more concrete and specific the topics become. There is
no “true” number of topics. For example, a newspaper might have a section
labeled Sports which is further divided into subsections of Football, Chess,
Basketball, and so on. That way the readers can chose whether they want
to read the latest news on sports generally or focus on the more specific
sub-categories of sports. In Chapter 5, we set the the amount of topics to
25 for parliamentary debates. This might seem small, but we want to retain
a rather high level of abstraction in order to capture the concepts we are
interested in: how MPs alter their way of speaking about each other across
electoral reforms. In different circumstances, such as Chapter 6, where we are
more interested in specific topics about oil, environment, and employment,
we have a much higher amount of topics.

Another misconception about topic modeling is that researchers using
these models does not need to get familiar with the documents they study,
and that this leads to leaning too much on the computer output which is infe-
rior to human understanding of text. While true that human reading of text
often is more informed than computer analysis, using a topic model does not
mean that you do not have to read the texts in your corpus. Contrary, the
most vital part of using a topic model analysis is post-estimation interpreta-
tion of the model output. This process involves both investigating important
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words for each topic and reading a large amount of high probability texts for
each topic; a quite time consuming task.

In sum, topic modeling helps us categorize text in order to enhance our
understanding of large corpora of parliamentary debates. The structural
topic models also represent a useful way of estimating effects of covariates on
the topic structure, which in line help us make interesting inference about
political behavior.

1.5 Thesis structure

The thesis will proceed as follows. In Chapter 2 – forthcoming in the Bäck
et al. (2020) book “The Politics of Legislative Debate” – my co-author and
I outline the institutional setting of parliamentary debates in Norway. Be-
cause, as I have touched upon in this chapter, Norway has a system of strong
parties and weak personal vote-seeking incentives, we hypothesize that MPs
are unlikely to diverge from the party-line, and consequently that party lead-
ers will use other metrics, such as expertise, to decide who gets to speak in
the plenary. Indeed, we do find, in analyses of the speaker selection, that
MPs belonging to the committee responsible for the bill under debate are
considerably more likely to be given floor time than other MPs. While we
uncover a gender-difference in speech allocation, this is only present among
parties on the right of the political spectrum. We do not find a similar dif-
ference in length of speech or allocation of speeches among members within
the same committee. Hence, we ascribe the gender difference in speeches to
gender differences in committee composition. Unsurprisingly, opposition par-
ties also take the floor more often than cabinet parties, and MPs in smaller
parties get more opportunities to speak than MPs in larger parties. More
surprisingly, party leaders are less likely than backbenchers to talk in the
plenary than both parliamentary leaders and backbenchers.

In Chapter 3, my-coauthors and I present the Talk of Norway (ToN)
data set of Norwegian parliamentary debates from 1998-2016. We also do
some preliminary party classification experiments on the data. Here, we
find that language pre-processing can enhance the classification precision by
a fair amount; including part of speech features, n-grams, and meta data
make classifying parties substantially easier than a more baseline approach.
Further, we show, similar to Hirst et al. (2010), that parties are often easier
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to classify when in opposition than in position. Chapter 3 is published in
Language Resources and Evaluations (Lapponi et al., 2018).

Next, in Chapter 4, I go deeper into the preliminary analyses of Chapter
3 by classifying parties based on speech. Here, I put the argument that
classification of party labels can be used as a measure of substantive interest
to the test in a multi-party setting. Specifically, I run a series of party
classification tasks on a variety of pre-processing feature sets and evaluate
the prediction power and substantive sensibility of the results. These results
show that using classification as a measure of intra-party cohesion and inter-
party relations does not seem to work well in the Norwegian context. Further,
I demonstrate how the choice of pre-processing feature sets can have impacts
on the inference made from using such measures. Consequently, I argue that
one should be careful when using such estimation methods to make inference.

In the last two chapters, my co-authors and I utilize the power of the
text data and topic models to test two separate theories. In Chapter 5
– published in Legislative Studies Quarterly (Høyland and Søyland, 2019)
– we use historical text data from Stortinget to show how MPs adjusted
their behavior after Norway changed from a single-member district (SMD)
to proportional representation (PR) electoral system. We deploy a difference-
in-difference approach across the electoral reform to assess the impact on the
various topics discussed in parliament. The main finding is that MPs go from
emphasizing personal differences with other MPs under SMD to focusing
more on party differences under PR. However, we also find that substantive
topics are affected by the reform as well. Noticeably, specific constituency
allocation issues are far less prevalent under PR than SMD.

Finally, in Chapter 6, my co-authors and I investigate how an external
economic shock affects what MPs talk about using topic modeling. Specifi-
cally, we utilize the oil price drop in the summer of 2014, when parliament
was in recess, to scrutinize how MPs from Rogaland county reacted in parlia-
ment. Importantly, Rogaland is the “oil capital” of Norway, with a large oil
sector and economic spillovers of oil price changes. Our findings show that
these MPs actually avoid environmental topics after the shock, and shifted to
emphasize employment topics more than before. MPs from other counties,
in contrast, use this as a window of opportunity, where they talk more about
investing in green solutions.
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1.6 Implications
As citizens of democracies, we should care about which politicians make
decisions on our behalf, how they make them, and in what way this affects
our daily life. This project has a new take on a understudied institution on
parliamentary democracies: parliamentary debates. In this section, I will
discuss some of the implications of my work and how the different parts
are tied together. The thesis has three main contributions to the broader
literature on parliamentary debates.

First, the thesis involves developing of a new and unique data set on
Norwegian parliamentary debates (1998-2016); a large corpus of automati-
cally annotated speeches accompanied with a wide set of meta data variables.
These are both the first openly accessible structured data on parliamentary
debates in Norway (which is a contribution in itself) and to my knowledge,
the first linguistically annotated parliamentary speech data in the world. I
also help advance the knowledge on Norwegian parliamentarism by using
these data to answer questions about MP behavior change as a consequence
of institutional changes and external shocks.

Second, the thesis also has a more general contribution in that I show how
data structuring is an integral part of the text analysis process. Further, I
show how choices in the process of structuring the data are important for the
scope in which they can be used. Substantively, the thesis also provides some
general contributions. On the one hand, I provide an analysis which MPs
get to take the plenary floor in the Norwegian parliament. This builds an
important foundation for understanding the content of the speeches in parlia-
ment by showing that committee membership being essential for floor access.
On the other hand, I show that pre-processing decisions are important when
using language models to make inference. My finding that pre-processing is
important is no new revelation in the literature using political text, but my
approach of showing that including even small language features can have
large consequences for inference based on text.

Finally, I show that we can make inference about MP behavior based on
parliamentary debates in the last two chapters. Research on the effect of
electoral reform on different parts of political systems are plentiful, but our
analysis on the effect of electoral reform on the content of parliamentary de-
bates is the first of its kind. This sets in stone the known fact that going from
SMD systems to PR systems instantly re-alters the vote-seeking incentives
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of MPs; going from more personal to more party based. Even though the
parties are very unified in the Norwegian parliament, I also show that dis-
proportional external shocks across electoral districts can alter the behavior
of MPs based on their constituency, and not necessarily the party.

In sum, the thesis makes three distinct contributions to the literature on
parliamentary debates: 1) new and innovative data on Norway, 2) in depth
analysis of pre-processing consequences, and 3) how institutional design and
external shocks affect the content of parliamentary debates.

1.7 Further studies
The field of computer-assisted content analysis of parliamentary debates is
still in its infancy. This thesis aims at providing an alternative framework
for how to structure, pre-process, and analyze speeches in parliament. But,
there are an infinite amount of paths forward.

One obvious way forward is development of parliamentary speech data
both spatially (more countries) and temporally (longer periods of time),
covering smaller and larger institutional variations. The latter point goes
especially for the Norwegian case; although parliamentary records are pub-
licly available all the way back to the early 1800s, the quality of both the
scanned documents and subsequent OCR are too low in quality for system-
atic analysis. An extension of parliamentary records over longer periods of
time, covering meaningful external and institutional changes, has large po-
tential for studies on Norwegian democracy. As a side note, an interesting
avenue of expanding these sources of data could also be to facilitate records
of deliberation in lower levels of government, such as municipality councils.

As I have argued above, looking to the field of NLP is a promising path
for political scientists working with all types of large corpora of texts. Such
efforts are not exclusive to the work on this thesis (e.g. Yu et al. (2008)), but
in general, inter-disciplinary such as these are valuable for opening further
fields of research. After all, political science has barely scratched the surface
of the NLP toolbox for structuring, modeling, and make inference based on
text. For example, ToN could be appended with syntax annotations and word
embeddings, neural networks, sentiment analysis, and other approaches to
language are very interesting for studying parliamentary debates in general.
Finding common interest with other fields of study can, in the experience of
working on this thesis, be one of the most exciting exercises of doing research.
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I also want to stress that this type of inter-disciplinary effort is not limited to
NLP and political science; linguistics and other fields within the humanities
springs to mind as good candidates for cooperation.

Finally, there are almost unlimited potential for utilizing the types of data
described above in testing substantive hypotheses. Initial work on the ToN
data has already been done to test whether MPs take advantage of the least
party-controlled institutions of parliament, questions, to signal constituency
specific concerns. Initial results have shown that this is the case; especially
written questions and question time are more constituency focused than ple-
nary debates, interpellations, and the more media attractive question hours.
I am positive that researchers of Norwegian politics can find a multitude of
exciting questions and answers in the ToN data.
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Part I

Cotext, data, and language
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3 Talk of Norway: An Open
Resource for the Computational
Social Sciences
Emanuele Lapponi, Martin Søyland, Erik Velldal, and Stephan
Oepen

Abstract
In this work we present the Talk of Norway (ToN) data set, a collection of
Norwegian parliament speeches from the 1998–1999 to 2015–2016 sessions.
Every speech is richly annotated with meta data pulled from different sources,
and augmented with language, sentence, token, lemma, part-of-speech and
morphological feature annotations. We then present the first results on party
classification in the Norwegian parliament, carried out in the context of
a cross-faculty collaboration involving researchers from both Political and
Computer Science. Our initial experiments show how the linguistic and in-
stitutional data made available by ToN can be used to gather insights on
how different aspects of the political process affect classification.

Publication status:
Published in Language Resources and Evaluation.

55



3.1 Introduction

A large part of political science studies relies on text as the main source of
data. Be it policy evaluation, the performance of civil service, explaining
elite behavior, or analyzing international negotiations, researchers rely on
vast amounts of written or spoken forms of political text and methods for
systematizing and summarizing these. Quantitative methods (content anal-
ysis) have, in particular, become more and more popular in recent years due
to an ever increasing availability of large amounts of data, computational
power for handling them, and the methods for properly studying them.

In this work, we provide a freely available and carefully curated data set
of Norwegian parliamentary proceedings, to lower the technological barrier to
entry to text-based political science research and to aid replicability of results.
The data set results from an interdisciplinary (informatics–political sciences)
collaboration and provides a unique combination of rich, non-linguistic meta
data and ready-to-use morpho-syntactic analysis of its textual content. This
analysis was performed through the Language Analysis Portal (LAP; Lapponi
et al. (2014)), and the data set is maintained and distributed under the
auspices of the Norwegian CLARIN branch.

This paper is structured as follows. Section 3.2 presents related work,
focusing on recent, notable efforts and the datasets that enabled them. Sec-
tion 3.3 describes the ToN data, how it was produced and how to obtain
it. Section 3.4 details some preliminary results on party classification using
ToN, showcasing the kind of insights that can be gathered when investigating
results over meaningful subsets of the data. Finally, Section 3.6 presents our
conclusive remarks and plans for future work.

3.2 Related Work

Text-based quantitative analysis of parliamentary proceedings is an active
field of research in Political Science. Both supervised and unsupervised text
classification techniques are used in tandem with non-textual data sources
(e.g. roll call votes and survey results) to gather novel insights and drive
the field forward. Unsupervised clustering and modeling techniques have
become a staple of this kind of research. Notable examples in recent years
include Eggers and Spirling (2014), who show that the level of conflict in the
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electoral districts of a given member of parliament (MP) is important for her
participation in both voting and speech-making; Bäck and Debus (2016), who
use the Wordscores technique Laver et al. (2003) to explore what causes MPs
to participate more or less actively in parliament and why they sometimes
deviate from the party line; Lauderdale and Herzog (2016), who demonstrate
that a hierarchical approach to the Wordfish algorithm (Slapin and Proksch,
2008) greatly improves its quality when applied to parliamentary speeches;
and Proksch and Slapin (2015), who study parliamentary speeches from the
UK, Germany, and New Zealand and show that backbencher MPs deviate
more from their party line in majoritarian than proportional representation
electoral systems.

While not as ubiquitous, supervised classification techniques have also
been adopted as a mean to investigate research question related to ideol-
ogy in parliaments. Yu et al. (2008) find that training an ideology classifier
is possible and fairly generalizable based on their classification results on
congressional speeches in the US. Høyland et al. (2014), by using a similar
approach, classify party affiliation in the European Parliament. While the
results are generally less accurate, mostly because of the multi-party setting
(in contrast to the two-party system of the US, where a majority baseline
would yield results that are comparable to our best classifier configuration),
they also demonstrate that some parties are harder to classify than others.
For example, the Liberal (ELDR) party is argued to be a hard case because
it shifted coalition allegiance between parties in the period under investiga-
tion, and consisted of an ideologically heterogeneous party group based on
the MP’s country of origin. In their experiments on the Canadian parliament
debates, Hirst et al. (2010) find that the driving features in party classifica-
tion are those describing roles of opposition and government, suggesting that
classification performance is mostly driven by the language of attack and
defense, rather than a party’s ideological and political profile.

3.2.1 Datasets

The data that enables researchers to conduct studies like the ones mentioned
above is typically available through public institutions. However, consider-
able efforts have been made in order to transform the ‘raw’ data into more
digestible formats, often augmenting it with additional information. The
Canadian Hansard Dataset (Beelen et al., 2017), studied by Hirst et al.
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(2010), is a collection of debates from the Canadian House of Commons.
The dataset is searchable via a web interface1, and available for download
in a variety of formats, including a series of daily UTF-8 comma-separated
value (CSV) files. Notably, while digitization of the speeches started in 1994,
the data made available by this effort dates back to 1901. Pre-1994 data had
to be scanned and processed. The congressional speech data2 (Thomas et al.,
2006), studied in Yu et al. (2008), collects all publicly available pages of the
2005 U.S. House record. The speeches are serialized in individual files, with
underscore-separated annotations on the filenames. These include speaker
party and whether or not the speaker voted in favor of the bill discussed in
the session. Finally, Talk of Europe (ToE, van Aggelen et al. (2017)) collects
debates from the European Parliament. This initiative builds on the data
studied in Høyland et al. (2014), and makes it available in the form of an
RDF graph that connects it with additional data on the speakers and other
facets of European politics.

3.3 The Talk of Norway Dataset

The Talk of Norway (ToN) dataset is a collection of the digitalized records
from the Norwegian Storting (1998–2016), centered around the spoken word
of the members of parliament (MPs). It provides researchers investigating
questions akin to those described in Section 3.2 with a rich set of readily
available data variables, providing detailed meta information not only on
the speeches, but also on the MP and their parties, as well as contextual
information on the cabinet and the ongoing debate at the time the speech is
held.

At the level of the speaker, ToN provides records of the county the MP
was elected from, gender, party affiliation, committee membership, and more.
At the level of the party, there are variables denoting how many seats the
party has at any given time frame, and whether the cabinet is part of the
government at the time of the speech. At the cabinet level, ToN provides
the start and end of the cabinet and cabinet composition. The available
variables also include a variety of data on the larger debate in which the
speech is taking place, such as the responsible committee, the MP asking a

1http://www.lipad.ca/
2http://www.cs.cornell.edu/home/llee/data/convote.html
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question during question hour, keywords denoting the topic of the speech,
and more. The result is a data frame with over 250,000 speeches over 83
variables.

The foundation for the data, the speeches, were structured and provided
by Holder de ord,3 whereas most of the metadata on the representatives,
bills, propositions, and questions was obtained through the parliament’s own
API4 and merged with the speech data. The API, however, does not make
available various important sources of information, which we were able to ob-
tain by scraping the parliament homepages directly. These include attributes
such as the debate subject, the questions asked during question hours and
interpellations (where ministers give in-depth answers to questions on large
policy areas), and the name of committees (e.g. Transport and Communi-
cation Committee). The scraping itself was done via exact match of the
speeches in the ToN data to the raw HTML of the parliament’s homepages5,
and the relevant information was retrieved by parsing the HTML markup.

We found essential metadata on several cabinet-related attributes to be
missing in both the Storting API and website, including information on the
role of parties in a given period (e.g. opposition, cabinet and support parties),
and cabinet composition (e.g. single-party or coalition). We make these vari-
ables available by merging the hand-coded data from Søyland (2017) with
the ToN speeches.

Traditionally, so-called text-as-data approaches in Political Science have
relied on very basic text pre-processing. In order to facilitate access to state-
of-the-art linguistic annotations, ToN speeches come pre-processed out of
the box. They are first run through a language identifier (Lui and Baldwin,
2012), which assesses whether a speech is given in Bokmål or Nynorsk, the
two official standards of the Norwegian language (the percentage of speeches
classified as Nynorsk is showed in Table 3.1, together with statistics on the
number of speeches and tokens for each party). This annotation serves two
purposes. One is to provide the information to potential users; because par-
liamentary debates are written in two languages, automatic analysis results
can potentially be driven by the language rather than the actual content of
the speech. This has, largely, been ignored in political science studies on

3https://www.holderdeord.no is an independent organization that makes available
digital tools for political analysis in Norway.

4https://data.stortinget.no
5http://www.stortinget.no
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#speeches #tokens %nno
President 72,646 2,525,733 0.7%

Ap 43,483 16,008,420 0.9%
H 32,945 11,481,762 0.2%
FrP 30,217 9,729,435 0.5%
SV 19,941 7,218,136 18%
KrF 19,720 6,653,088 19%
Sp 18,255 5,874,381 33%
V 11,579 3,830,095 0.8%

MDG 508 153,834 0.01%
Kp 492 128,709 0.06%
TF 409 97,001 0%

Independent 131 38,284 0%
Other 47 64,715 19%
Total 250373 63,803,593 19%

Table 3.1: Speaker classes in the ToN data sorted by number of speeches,
also showing number of tokens for each class and the percentage of speeches
held in Nynorsk (nno).

Norwegian records. The other purpose of this annotation is to inform the
other tool used to analyze the speeches so that it can be configured correctly.
This tool, the Oslo–Bergen Tagger (OBT), annotates text with sentence and
token boundaries, lemmas, parts of speech (PoS) and morphological features
(Johannessen et al., 2012).

These morpho-syntactic annotations were obtained from the Language
Analysis Portal6 (Lapponi et al., 2014), an initiative that aims at providing
researchers outside of NLP with easy access to state-of-the-art tools. Part
of the mission of the annotation and experimental efforts in this ongoing
cross-faculty collaboration is informing the system architects to allow the
replication of end-to-end experimentation directly in the portal. In hope to
foster more experimentation with the Norwegian parliamentary debates, we
make the full ToN dataset publicly available.7

6https://lap.clarino.uio.no
7A Git repository will be made available for the camera-ready version, making the full

dataset freely available for download. A companion website with additional information
about the project will also be published.
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3.3.1 Data format

The core component of the ToN dataset is a CSV file, where each line
contains values for the metadata variables, including the raw unprocessed
speeches. Linguistic annotations reside in tab-separated value (TSV) files,
one per speech. These are linked to their respective row in the main CSV by
way of the file name, which is a unique id variable. In the CoNLL tradition,
tokens are separated a single newline, while sentence boundaries by double
newlines. Tabs separate tokens, lemmas, parts-of-speech and morphological
features; given the variable cardinality of the latter, each set of features is
split by pipe characters (|), and occupies a single tab-field.

The choice of file formats is motivated by common tools and workflows
adopted by quantitative-oriented social scientist. We speculate that serial-
izations such as the elaborate RDF triples from ToE or the CG3 XML format
of OBT are not immediately usable for the main consumers of the data, typ-
ically trained in statistical software such as SPSS, Stata and R. The ToN
format can be consumed as-is by these packages, which we hope will make
it appealing to a wider audience.

3.4 Preliminary experiments
We here report on a first suite of preliminary experiments on the the Talk of
Norway corpus, training a maximum-margin classifier to assign party labels
to individual speech instances. The experiments are performed on a subset
of the ToN data where we exclude all speeches lacking a party identifier
(for instance, everything uttered by the president) and those comprised of
less than 100 tokens. We also remove all speeches from parties that do not
appear across all sessions, such as the Green Party (MDG). We then divide
the resulting dataset in six folds, each comprised of speeches uttered under a
given cabinet. As already mentioned, the ToN dataset encompasses the last
six Norwegian governments.

Speeches are represented as TF-IDF weighted vectors, filtering out com-
mon Bokmål and Nynorsk stop words as well as the 100 tokens with the high-
est IDF values. We use the Linear SVM implementation available through
Scikit Learn (Pedregosa et al., 2011), a widely adopted Python package for
machine learning. We performed empirical tuning of various feature config-
urations and hyperparameters, including the SVM regularization parameter
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(C) governing the trade-off of training error and margin-size.

P R F1 Accuracy
SV 0.578 0.490 0.531 —
Ap 0.471 0.624 0.537 —
Sp 0.618 0.527 0.569 —
KrF 0.578 0.433 0.495 —
V 0.637 0.351 0.452 —
H 0.503 0.485 0.494 —
FrP 0.603 0.665 0.632 —
Baseline 0.035 0.142 0.056 0.248
Macro 0.570 0.511 0.538 0.539

Table 3.2: Party-wise results for the best performing classifier configuration,
also showing macro-averaged F1 for all parties and overall accuracy, to be
compared to the majority class baseline.

We report results for the best performing configuration in Table 3.2, which
uses a heterogeneous set of both (a) linguistic and (b) institutional features:
(a) includes token and lemma n-grams (ranging from unigrams to trigrams)
and parts of speech, while (b) encodes metadata variables such as speaker
gender and county of provenance, the type of debate (minutes, question hour,
interpellations, and so on), its keyword (for instance, “taxes”, “research”,
“immigration” and so on), the name of the committee leading the debate and
finally the type of case (general issue, budget, law). In addition to party-wise
F1 scores, we report macro-averaged F1 and accuracy for all parties, to be
compared with the majority class baseline (Ap).

These results compare favorably to previously published results for multi-
party systems (Høyland et al., 2014). We are not aware of any annotator
agreement studies for party classification, making it hard to compare classi-
fication scores to human performance. We speculate that this is a relatively
hard task even for humans, since there is significant ideological overlap be-
tween different clusters of parties on many topics.

Looking more closely at Table 3.2 and comparing it with the statistics
in Table 3.1 we see that class size disparities do not seem to have much
direct effect on classifier performance, which does not scale directly with the
amount of speeches available for each party. The Liberal Party (V) is an
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exception to this trend, being both the one where the classifier delivers the
poorest performance and the party with the least amount of speeches the
subset of the data used in our experiments.

It does, however, see the highest numbers in term of precision; while this is
certainly in part true because the classifier is very conservative with assigning
V labels, it also means that these are the ones where the performance of
the classifier is most reliable. Furthermore, the classifier is far better at
classifying the vocal Progress Party (FrP) than e.g. the more moderate Labor
Party (Ap), which indicates that parties with a clear (and polarizing) political
profile are easier to classify.

While looking at overall classifier performance can be informative in itself,
more insights can be gained by comparing performance for various subsets
of the data. In the next section we break down the classifier predictions –
correct and incorrect – along various dimensions of the ToN meta-data.

3.5 Discussion

Figure 3.1 plots the F1 scores for each party under each cabinet period, with
the party average across periods shown by the dotted line. The x-axis labels
the periods by the parties comprising the cabinet, first listing the party that
holds the prime minister (with supporting parties in parenthesis).

For most parties the trend appears to be that party affiliation is more
reliably predicted when not in cabinet. In Figure 3.1, this pattern is perhaps
most distinctly manifested for the Liberal Party (V), though we can also see
the same trend for the Conservatives (H) and Christian Democrats (KrF).
Also evidence of the same trend, the single most abrupt shift is observed for
the far-right Progress Party (FrP): Of all parties, the classifier obtains the
highest average F1 for FrP while in opposition, but it plummets to the lowest
observed F1 score (0.325) when in cabinet.

The trend that party prediction is easier when in opposition than in
cabinet is less clear for the agrarian Center Party (Sp) and the Socialist Left
Party (SV). For the latter the trend breaks for the last two time points,
making it seem like the prediction just gets harder over time. For the Labor
Party’s (Ap), finally, the trend is entirely reversed: The F1 score is above its
average in all three Stoltenberg (Ap) cabinets, and under the average in the
Solberg (H) and two Bondevik (KrF) cabinets.
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Figure 3.1: Party- wise F1 scores for different cabinet periods, where the
points show F1 for the party under each of the six cabinets and the dashed
line shows F1 for the party over all speeches in the full sample. The x-axis is
ordered by cabinet sessions, and the party of the Prime Minister is the first
on each tick.

In sum, we can say that the performance of our party classifier is to a large
degree driven by the role of the party under a given cabinet. This result also
harmonize well with the party classification results for the Canadian House
of Commons mentioned in Section 3.2.

The confusion matrices in Figure 3.2 shed more light on the trends seen
in Figure 3.1. The horizontal rows show the predicted label distribution for
speeches collected for each party while in government (left) and in opposition
(right).8 An effect that immediately stands out is that labels for all parties
tend to move towards the center9 of the political spectrum when in govern-
ment: Comparing the second columns across the matrices, we see that the

8In the Solberg cabinet (the last cabinet in the sample), KrF and V are formally labeled
as support parties, but are in this particular instance re-coded as opposition.

9Here, center does not refer to the the traditional economic left-right policy dimension,
but rather to how conventional parties are. The two largest parties, H and Ap, are more
conventional than for example SV, KrF and FrP.
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Figure 3.2: Confusion matrices for two subsets of the data, one comprised
of speeches uttered by MPs in cabinet and one by MPs in opposition. Rows
sum to 100%, so that the cells contain percentage of speeches classified in
each predicted class relative to the true class

misclassifications towards the moderate Ap party makes a large jump when
parties move from opposition into position. Although this effect can be ob-
served for all parties (including Ap itself), it gets gradually more pronounced
as one moves towards the right, culminating with FrP where the misclassifi-
cation rate towards Ap jumps from 8.6 % when in opposition to 40.1 % when
in cabinet. Moreover, we see that while FrP has the lowest misclassification
rate by far of all parties when in opposition, it is one of the parties with
the highest error rate when in government. Overall, these trends seem to
align well with the intuition that it is easier to maintain a sharp ideological
profile when in opposition, and that there is a pull towards the center when
in position. At the same time, for all parties we observe that when they
are in opposition, their misclassification rate towards the far-right FrP party
roughly doubles. The fact that this effect occurs across the full left–right
spectrum would seem to indicate that the classifier to some degree also picks
up on the same attack-and-defense dynamics reported for the experiments of
Hirst et al. (2010).

Finally, we set out to discover how certain topics affect classifier per-
formance across parties, by calculating F1 scores for speeches uttered under
debates led by different committees. To maximize the amount of speeches for
each set, we use the ToN metadata to join together committees dealing with
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Figure 3.3: Party-wise F1 scores for sessions led by different committees (solid
dots), to be compared to party F1 for the full data (hollow dots). The plots
are sorted on the number of speeches retrieved for each topic, reported on
each plot header.

related topics (for instance, the “transport” committee and the “transport
and communication” committee). Figure 3.3 shows party-wise scores for the
resulting 9 subsets (solid dots) to be compared to the corresponding scores
on the full data (hollow dots, same as reported in Table 3.2). The intuition
here is that the former should be higher where the party has more distinct
policies, which should translate into speeches that are easier to classify.

We find this intuition is met for several topics, perhaps most clearly in
5 (Transport). Here we see a large spike in classification accuracy for Sp
and FrP, for whom this issue is notoriously crucial. Sp, a party whose voter
population is in large part from rural Norway, will often call for measures that
improve existing infrastructure to benefit rural and peripheral communities,
rather than central areas. FrP on the other hand is a zealous advocate
of the construction of highways connecting large cities (often battling the
environmental concerns raised by other parties), and regards highway tolls
as a central topic in their anti-tax policies. Analogously, plot 7 (Labor and
Social) sees a better performance for SV, Ap and KrF, three parties who are
traditionally associated with labor and social issues; the same is true for Ap,
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KrF and FrP in plot 9 (health). Further, for the subsets in plots 1 (Finance
and Enterprise), 4 (Local Affairs), and 8 (Election and Control) classification
appears to be easier in general (save the minor score drop for FrP in 4). We
expect topic 1 (the largest topical subset in the data) to be a salient issue
for all parties, which we see reflected in classifier performance. The same is
also true for 4, traditionally a pivotal issue in Norwegian politics.

We find plots 2 (Education, Church and Family), 3 (Foreign Affairs) and
6 (Energy and Environment) to yield the most surprising results. In 2, while
we do see an improvement for KrF (who is expected to hold a distinctive
position on church and family issues) and V (who has a strong profile in
education), we would have expected to see a similar trend for SV. The latter
sees its largest margin of improvement in 3, which can be attributed to its
distinctive positions in international politics (SV is the only elected Norwe-
gian party who is anti-Nato), while Sp’s scores drop (expectedly, given their
‘local’ profile); Ap’s improvement is somewhat surprising here, as the two
largest parties (Ap and H) hold very similar positions on this topic. Finally,
for 6, we see inverse trends for the two parties with the most distinct pro-
environmental profile: SV goes up, while V goes down. FrP’s score sees an
improvement as well, which does not come as surprise, given their clear and
distinctive position on areas such as oil drilling and global warming.

3.6 Future Work
There are several avenues for future work that we would like to pursue. In
terms of the ToN data set itself, we plan on enriching the available linguistic
information with syntactic annotations. This can facilitate tracing relations
between words in the text of the speeches, for instance helping to disam-
biguate the meaning of keywords when they occur as subject or object of
a given verb. With this information available, we want to further develop
the linguistic feature engineering for our classifier to continue improving its
performance; the use of syntax has already been proven beneficial in differ-
ent text classification tasks, for instance Sentiment Analysis (Johansson and
Moschitti, 2013).

We would also like to integrate other text representation techniques to
create the instance vectors for the speeches, using a distributional semantics
approach. This kind of technique has seen a surge of popularity in NLP tasks
in recent years, and would allow us to model the meaning of the words in the
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speeches using external resources, such as the vast amounts of text found in
the Norwegian Newspaper Corpus (Andersen, 2012) and the Norwegian Web
Corpus (Guevara, 2010). This kind of approach has been shown to improve
on the state of the art of text classification tasks (Le and Mikolov, 2014).

3.7 Conclusion

This paper presented the Talk of Norway data set, a collection of Norwegian
parliamentary debates from 1998 to 2016. The speeches are for the first time
made available to the research community together with a large array of meta
data variables pulled from a number of sources. These include detailed infor-
mation on speakers, parties, cabinets and the speeches themselves. Moreover,
the actual content of the speeches is enriched with automatically obtained
linguistic annotations, including language labels and sentence, token, lemma,
part of speech and morphological feature annotations.

Based on this data, we presented the first results on political party clas-
sification in the Norwegian parliament using supervised machine learning
methods. Using a combination of linguistic and institutional features, our
initial results are well above a majority class baseline and compare favorably
to party classification results in the European parliament, a multi-party sys-
tem akin to the Norwegian one. Finally, we investigate classification results
further by looking at performance and error across different cabinet periods,
party roles and topics. We find that the performance of our party classifier
is to a large degree driven by institutional roles; most parties are easier to
classify when they are in opposition, while the opposite is true for other par-
ties. We inspect this effect further by looking at classification errors when
parties are in position and opposition, and observe that (a) most of the mis-
classifications for government parties fall to the largest party in Norwegian
politics (Ap), and (b) parties are in general easier to classify when they are in
opposition. Looking at F1 scores across debates led by different committees,
we observe that classification performance oscillates for parties depending on
the topic of the discussion. In general, scores tend to be higher when parties
regard a policy area as salient, which indicates that the position–opposition
dynamic is not the only driving force behind classification.

In a final, non-anonymous version of this manuscript, we intend to an-
nounce the ToN resource and invite additional collaborators and users, to
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enhance comparability and replicability of research based on Norwegian par-
liamentary proceedings and to encourage broader use of ‘basic’ morpho-
syntactic analysis (as included in the ToN annotations) in support of text-
based research in the computational social sciences.
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5 Electoral Reform and Parlia-
mentary Debates
Bjørn Høyland and Martin Søyland

Abstract

The early 20th century saw many democracies adopt proportional represen-
tative systems. The textbook explanation, pioneered by Rokkan (1970),
emphasize between-party electoral competition; the rise of the Socialist vote-
share made Bourgeois parties prefer PR systems to maximize their seat-share.
While appealing, this account is not entirely compelling. Consequently, schol-
ars are investigating within-party explanations of support for such reforms.
Particularly, Cox et al. (2019) show how list-PR enable party leaders to dis-
cipline members and build cohesive parties. Relying on roll call votes across
the Norwegian 1919 electoral reform from two-round single member plurality
to closed list PR, they show that that the internal party cohesion increased
following the reform. We investigate how the Norwegian electoral reform
changed the content of parliamentary speeches. Comparing speeches from
MPs present both before and after the reform, we show how parties become
more cohesive in parliamentary debates under list-PR than they were under
the SMD-system.

Publication status:
Published in Legislative Studies Quarterly.
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5.1 Introduction

The early 20th century saw many young democracies changing their electoral
systems from single member plurality systems to proportional representative
systems. The textbook explanation for this change, pioneered by Rokkan
(1970) emphasize between-party electoral competition. In particular, the
rise of the Socialist vote-share made fragmented Bourgeois parties prefer PR
systems to minimize their seat-share loss in the aftermath of the introduction
of universal suffrage. Boix (1999) provides a formalization and an empirical
test of this argument (see also Boix, 2010). While the argument is elegant,
it has been criticized on both empirical and conceptional grounds. Empir-
ically, Blais et al. (2004) fail to find any systematic relationship between
the “Socialist threat” and switching to proportional representation, while
Leemann and Mares (2014), investigating district, rather than country level
effects, indeed find that district level vulnerability and dead-vote dispropor-
tionality explain the adoption of PR. Calvo (2009, 256) argues that in coun-
tries such as Austria, Germany, Italy, the Netherlands and Norway, countries
Rokkan (1970) use to argue the “Socialist threat”, PR reforms were actually
supported by the Social Democratic parties. Moreover, in those countries
the reform improved the seat shares won by the Social Democratic parties
rather than helping the old elite maximizing their seat shares. Moreover,
the two-round election systems in place in many of these countries provided
the divided bourgeois bloc able opportunity for between coordination after
the first round (Blais et al., 2004; Calvo, 2009), although Fiva and Smith
(2017a) point to geographical challenges to mobilizing and coordinating the
party vote the local candidate redraws. Nevertheless, Fiva and Hix (2018)
demonstrate that within group voter coordination fell in Norway in the af-
termath of the reform to PR.

The reduced incentive to cater for voter coordination in PR system has
implications for within-party dynamics. As a result, legislative scholars have
started to investigate within-party effects of electoral systems more general,
and the effects of electoral reforms on legislative behavior in particular (for
an overview of this literature, see Andre et al., 2014). When studying
the effect of electoral systems on legislative behavior, a key distinction is
made between candidate- and party- centered systems (Hix, 2002; Hix, 2004;
Carey, 2007). In the former system, voters can choose their most preferred
candidates, while in the latter, voters are only provided a meaningful choice
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between parties. In candidate centered systems legislators vote less in line
with the party (Carey, 2007; Depauw and Martin, 2009; Cox et al., 2019),
focus more on their constituencies (McLay and Vowles, 2007; Høyland et al.,
2017), and run more personal campaigns (Catalinac, 2016, 2017). Such be-
havior is mainly attributed to individual candidates’ incentive to influence
their electoral prospects independently of the party leadership. Of particular
relevance to us, Cox et al. (2019) investigate how list-PR grants party lead-
ers control of the nomination process which in turn enable them to discipline
their members and build cohesive parties. Relying on roll call votes before
and after the Norwegian 1919 electoral reform from two-round single member
plurality to closed list PR, they show that party leaders preferred the reform
to a larger degree than rank-and-file members, and that the internal party
cohesion increased following the reform.

We propose that electoral rules are also reflected in the topics that legisla-
tors chose to emphasize during the debates. Building on Cox et al. (2019), we
investigate how this reform changed content of parliamentary speeches in the
Norwegian Parliament. Comparing parliamentary speeches of MPs present
both before and after the reform, we demonstrate that the reform shifted the
focus of speeches from individual MPs to parties. In short, we claim that
the reform to list-PR, in addition to make the parties more cohesive in votes,
also made them more cohesive in parliamentary debates.

5.2 Electoral Rules, Reforms, and Legislative
Behavior

Electoral rules shape legislative behavior by generating varying degree of
incentives for cultivate a personal vote relative to promoting a clear and con-
sistent party message. The centralized nomination procedure in a closed list
system incentivizes legislators to toe the party line while a decentralized can-
didate selection procedure in small electoral districts incentives legislators to
cultivate personal ties to enhance their own profile even at the expense of
the unity of the party message. Indeed, in the latter system “Maverick” MPs
may develop a name for themselves independently of the party they happen
to represent (Martin, 2011). As a result, legislators from candidate-centered
systems spend more time on activities that increase their visibility with votes
than legislators from party-centered systems (Obholzer and Daniel, 2016).
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Career-minded legislators from party-centered systems spend more time on
legislative activities than similar legislators from candidate-centered systems,
in particular when such activities offer few possibilities for personal credit vis-
ibility (Høyland et al., 2017). While these differences across electoral systems
are well known (Andre et al., 2014), it is difficult to establish whether they
are due to different types seeking legislative careers under different electoral
rules, or because the electoral rules alter how legislators of similar type be-
have. In order to isolate the later effect from the former, a promising avenue
it to look how legislators alter their behavior following an electoral reform.

Research on the effect of electoral reform on legislative behavior has found
that changing from candidate-centered to party-centered electoral systems re-
duce the level of constituency work (McLeay and Vowles, 2007). Katz and
Sala (1996), studying the introduction of the Australian ballot in the US, find
that this shift towards a more candidate-centered system made legislators less
likely to change committees, while Wittrock et al. (2008) find that legisla-
tors became less loyal to their party following the reform. Carson and Sievert
(2015, 90) revisit this reform, but improve the research design by adopting
a cross-over design, i.e. “a sequential comparison of units who change be-
tween treatment and control”(see also Imai et al., 2011, 782). While they
fail to find support for any effect of the reform on committee assignments,
they do find that legislators that participated in more than 65 per cent of
the votes became less loyal to the party line after the reform. Adopting a
similar research design to study the Norwegian 1919 electoral reform, which
strengthen the parties, Cox et al. (2019) do indeed find higher degree of party
unity following the reform. In contrast, Coman (2012), studying the 2008
reform from proportional representation to single member districts in Ro-
mania, finds that MPs became more likely to defect in less important votes
only.

Because of the binary nature of votes, scholars has recently started to
explore how legislators may use debates to distinguish their views from the
party line and enhance their name recognition (Slapin and Proksch, 2014).
Although legislative debates offer more opportunities for expressing views
that may differ from the party line, Proksch and Slapin (2012) argue the
institutional rules still structure parliamentary debates. Agenda-control and
rules for allocating speech rights means that access to the floor, and the
ability to express dissent from the position of the party leadership varies.
Comparing debates in the British House of Commons and the German Bun-
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destag, Proksch and Slapin (2015) argue that it is more accepted and better
opportunities for expressing dissent in the former than in the latter. Further,
Bäck and Debus (2016) show how some MPs take the floor more often than
others and when they deviate from the party line, over several political sys-
tems (including Norway, Sweden, Czech Republic, and more). Herzog and
Benoit (2015), utilizing parliamentary debates, found that party and office
were important for position taking by Irish MPs in the aftermath of the 2008
financial crisis. However, they also find that constituency interests affected
MP behavior in parliament for MPs from the constituencies that were hit
the hardest.

Spirling (2016) shows that the extension of the franchise in Victorian
England led party leaders to reduce the linguistic complexity in their speeches
to a greater extent than back-benchers. This, he argues, was in order to put
their party-view across to a growing and less literate electorate. Moreover,
investigating the effect of an electoral reform in New Zealand, Proksch and
Slapin (2015, 163-173) find that more party rebels were granted floor under
the more candidate-centric set of electoral rules.

While these studies have shown differences in floor access and the com-
plexity of language used depending on the electoral rules, the literature re-
mains silent on the effect of electoral reform on the content of parliamentary
debates. We propose that electoral rules are also reflected in the topics that
legislators chose to emphasize during the debates. In particular, we expect
more debates with focus on individual legislators under candidate-centered
electoral systems, and debates with focus on party differences under party-
centered systems. In other words, as the reform altered the Norwegian elec-
toral system from candidate-centric to party-centric, we expect the compo-
sition of topics to change accordingly.

5.3 Electoral reform in Norway

The first part of the 20th century was a period of big reforms and change for
the newly independent Norwegian state. Building a system for education,
expanding infrastructure (especially by rail), and establishing tariffs for the
primary industry (agriculture and fish trade) were some of the important
tasks that dominated the agenda in the legislature during the start of the 20th
century. For example, from the start of the 20th century to 1925, almost 2
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000 kilometers of railway tracks were put down across the country, production
in the agricultural and fish sectors increased, and the gross national product
almost doubled from 1920 to 1940 (Furre, 2000, 21). Moreover, World War I
had a major impact the economy. Struggling to maintain neutrality, Norway
aimed to balance German demands for fish import against British demands
not to trade with their enemy (Furre, 2000, 24). High inflation eventually
lead to rationing in 1918. The next decade was characterized by a struggle
to reduce the national debt, and improve the economy (Furre, 2000, 28).
Consequently, tax and toll rates rose formidably in the 1920s, in attempts to
limit the debt burden. Further, the Russian revolution in 1917 had a great
impact on the strategy of the Labor Party; in order to keep the masses from
being oppressed, the party demanded the right to employ a revolutionary
mass action (Furre, 2000, 36). These developments are of course reflected in
parliamentary debates of the time. Military structure, budget cuts, toll rates,
and the contestation between the establishment and the socialist movement
are prevalent topics throughout the period.

In sum, factors that could have changing effects on the content and form
of parliamentary debates are plentiful. However, our main interest and ar-
gument is the effect of the electoral reform passed in 1919 – changing the
election system from plurality vote in single member districts to proportional
representation (Haffner, 1949, 69) – on parliamentary debate.

Transitions to PR are often explained by the rising threat of labor parties,
which incentivized bourgeois parties to change the electoral formula in order
to not be marginalized in the legislature, but Cox et al. (2019) also point to a
further explanation for implementing PR; party elites want to increase control
over their respective parties, and parties have a better chance of obtaining
ministerial portfolios in coalitions under PR, given that they do not have
single-party majorities. Thus, adopting PR will not only be attractive for
maximizing the amount of seats in parliament, but also for having better
prospects of obtaining office, and consequently more policy-making power.

The 1919 reform changed the Norwegian electoral system from a two-
round single member districts (SMD) to a proportional multi-member dis-
tricts (PR MMD) electoral system. The first election under the new electoral
system was held in 1921, with the first proportionally elected legislature tak-
ing seat in 1922. In the period between the reform passing in 1919 and the
first election under it in 1921, the parliament also passed the Nomination
Act, which formalized the rules of the nomination process. This was not
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necessarily perceived to increase party leadership control over nominations
(Stortingstidende, 1920). Party leaders could, however, “influence the out-
come through informal channels [. . . ]” (Cox et al., 2019, 22). In combination
with the new electoral system, this is assumed to have boosted party elite’s
influence over candidate selection for the national elections. In our subse-
quent analysis, we thus capture the combined effect of the change in electoral
reform and the Nomination act.

5.4 Methods and Data

As Carson and Sievert (2015) and Cox et al. (2019) we focus on the behavior
of legislators present in the parliament both before and after the reform. In
the causal inference language, our effects are ATT, the average treatment
effect on the treated. In our case, the treatment is the electoral reform, the
treated are those legislators that served in the parliament before the reform,
and was re-elected under the new election rules. This is unlikely to be the
only effect of the reform. Another effect is the effect of the electoral reform
on the composition of the parliament, but in terms of parties and the type of
legislators that got elected under the different electoral rules. If we assume
that those that only served before the reform were less considerate of the
party label than those elected after the reform, then our estimation strategy
is likely to underestimate the total effect of the reform on the legislative
debates.

We utilize a corpus of all individual MP speeches in the Norwegian parlia-
ment (Stortinget) from 1910 to 1931. As our argument is that the electoral
reform changed the nature of the parliamentary debates when parties be-
come stronger at the expense of individual MPs, we need to identify the
evolution of the topics under debate in these speeches. For this task, STM
are particular well suited (Roberts et al., 2014). Building on Latent Dirichlet
Allocation (LDA) topic models, the structural topic model allows for includ-
ing covariates that are expected to increase variance between topics (Roberts
et al., 2014, 1067). Topic models classify speeches probabilistically into a set
of topics on the basis of relevant word-frequency distribution (Blei and Laf-
ferty, 2009; Blei, 2012). A topic is here defined as a distribution over a fixed
vocabulary. For example, a tax topic will contain words related to taxation
with a high probability. Each document belong to several topics in varying
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degrees, making this a multi-membership model. The outcomes of a topic
model are the associations of words to topics and the expected proportion
of the topic in the corpus of texts. The quantities of key interest, the topic
proportions, are inherently unobservable; we only observe the word use and
the covariates of the model.

We allow topic-proportions to vary by parliamentary session and include
and indicator for whether the speech was given before the passing of the
new electoral reform or not. Thus, the speeches held between 1910 through
1921 sessions are coded as before the reform (0), and speeches held from the
1922 through 1930 sessions as after the reform (1). Roberts et al. (2015)
develop the case for interpretation of the technique as a high-dimensional
coarse matching technique where speeches are matched with other speeches
based on similarity in relative word frequencies.

Because the inference from the model is conditional on the number of
topics selected, we run several models where we let the number of topics
vary. Note that the topics and the words associated with the different topics
are inferred from the word-use in the speeches, not fixed in advanced. As the
number of topics is a way to set the level of abstraction of the topic output,
we opt for a relatively low number of topics. This is mainly done in order to
not get debate specific topics and keep the level of abstraction relatively high
in our analyses. Our main model consist of 25 topics (K = 25) for which we
estimate the STM.1

For our post-topic analyses, we use the estimateEffect() function from
the stm R-package (Roberts et al., 2017). This function simulates regressions
where the topic proportion for a given topic is the dependent variable. We use
reform as our treatment variable and control for time by implementing basis
spline of the session the speech was held in. Thus, our topics are allowed to

1In order to remedy the arbitrariness of choosing the number of topics, we also estimate
5 LDA configurations on both sides of K = 25, giving us 11 topic models with K = 20. . . 30.
We use a combination of the top loading terms – see appendix for top loading terms and
translations for our main model – exclusive terms, and most characteristic texts for each
topic in order to make sense of what each topic is about in the model with 25 topics.
Then, we proceed by searching for the same topic in the other topic models. This is done
through looking for high correlations between our models and comparing top loading texts
and tokens across the models. By not relying solely on one topic model with a set amount
of topics, we ensure that the results from our main analysis is not unduly influenced by
the exact number of topics. It suffice here to note that the main results are not unduly
driven by the choice of the number of topics. Most other number of topics in the 20 – 30
range yield similar results.

106



appear and disappear over time. For example, the topic denoting structure
of the military is more prevalent before and during World War I, than during
the 1920s.

We set the number of simulations for each of the relevant topics (see
Figure 5.1) to 500 and extract the mean, 0.05 quantile, and 0.95 quantile as
point estimates, lower, and upper confidence interval, respectively.

Descriptive

Table 5.1 shows the descriptive differences between our subset and the full
data on some key variables. In general, word use, age, and proportion of
ministers from towns or cities, and election results remain similar between
the two data sets.

Words Age Town 1.round 2.round PR
Min: subset 21.00 23.00 0.00 0.01 0.34 0.10
Min: full 21.00 23.00 0.00 0.00 0.34 0.09
Mean: subset 439.95 53.32 0.33 0.51 0.54 0.36
Mean: full 430.99 52.93 0.39 0.51 0.51 0.32
Median: subset 254.00 54.00 0.00 0.53 0.50 0.36
Median: full 251.00 53.00 0.00 0.51 0.51 0.30
Max: subset 15032.00 77.00 1.00 0.85 0.96 0.56
Max: full 15032.00 77.00 1.00 0.95 0.96 0.56

Table 5.1: Descriptive comparison between subset of MPs with seat before
and after reform and full data.

Naturally, as shown in Table 5.2 there are some differences between the
two samples in party affiliation. After all, proportional electoral systems
tend to produce multi-party systems. However, the three major parties –
the Labor Party, Conservatives, and Liberal party – all have about 40% of
the speeches from the full sample in the subsample. Furthermore, as shown
by table A5.1 in the appendix, the period we cover see stable exchanges of
government power between the coalition of the Conservatives and Liberal Left
party and single-party Liberal Party, and that there was no power transition
at our treatment point (at the start of 1922 session).

As mentioned, we focus on the subset of representatives occupying parlia-
mentary seats on both side of the reform. This way, we both isolate the effect
of the reform on topical content from the effect of the reform on the types
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Party Party (English) N N (all) %
A Labor Democrats 2596 3220 80.62
DNA Labor Party 6045 15813 38.23
FV Progressive Liberals 1184 4062 29.15
H Conservatives 7125 17704 40.25
NKP Communist Party 0 722 0.00
NSA Social Dem. Labor Party 562 1199 46.87
BP Farmer’s Party 615 5420 11.35
Indep. Independents 126 241 52.28
V Liberal Party 8864 22812 38.86
Total - 27117 71193 38.09

Table 5.2: Number of speeches for parties in the sample containing only MPs
with seat before and after reform (N), full data (N all), and the percentage
of speeches in N of all speeches

of representatives that are elected and safeguard ourselves from obtaining
results that are driven by the fact that the reform itself caters for specific
types of MPs. To build confidence in the claim that the change occurred
with the reform, we conduct two placebo analyses. First we pretend that the
reform occurred in 1919, at the start parliamentary term before the reform.
This also allows us to investigate to what extent legislators adjusted their
behavior strategically. Then, we pretend that the reform came into effect on
term later than it actually did, in 1925. This allows us to investigate the
lasting effects of the reform.

5.5 Results

Our topic models uncovered seven topics that will be analyzed by simulat-
ing regressions on them: (1) Representative focus, (2) Party politics, (3)
Local claims, (4) Building infrastructure, (5) Education, (6) Military, and
(7) Primary industry. These topics are summarized in Table 5.3. A detailed
description of the topics can be found in the appendix. We look into whether
these topics change according to our expectations about moving from a ma-
joritarian to a proportional representation electoral system.

Here, we present the results from the simulated effects of the reform on
the seven topics described in Table 5.3. We start with a summary of the main
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Category Topic Expected effect Summary

(a) Substantive

Local claims - Constituency claims to funds
Building infrastructure = Expanding infrastructure
Education + Facilitating for education systems
Military - Structure of the military
Primary industry = Produce from primary industry

(b) Meta-politics Representative focus - MP specific politics response
Party focus + Party specific politics response

Table 5.3: Topics focused on in the analysis, with expected effect direction
and short description.

substantive findings before going into more of the technical details. We also
summarize the results from two placebo reforms. All results are based on
comparing the speeches given by MPs that served both before and after the
reform. Thus, we are identifying the effect of the reform on MPs subjected
to the reform change. The reform did most likely also influence the type of
members being elected, but the focus here is on how MPs elected under both
system changed their behavior.

The key result is that these MPs changed which topics they emphasized
substantively. In particular, party politics became prevalent while represen-
tative focus became rare. Moreover, centralized questions such as education
gain in prominence, while more local topics such as infrastructure lost preva-
lence with the reform. While there seem to be more local claims prior to the
reform than after the reform, substantial uncertainty is associated with these
estimates.

5.5.1 Reform change

Figure 5.1 shows the simulated effects of the electoral reform – controlled for
basis spline of parliamentary session – on each of the seven topics shown in
table5.3. A general note should be made on the consistently larger confidence
intervals in the post-reform period; although there is less data here, there is
also generally more variation between the topics, consequently increasing the
width of the intervals. This does not seem to be a big issue, as it only makes
us more uncertain about the direction of the point estimates within some of
the topic regression. Also, as mentioned, these models are based on only the
MPs that occupied a seat in parliament both before and after the electoral
reform was implemented. This excludes the possibility that the results may
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Figure 5.1: Estimated topic proportions for speeches pre- and post-reform in
the topic model with 25 topics.

be being driven by new types of MPs being elected to parliament after the
reform through any other mean than peer effect. Because the composition of
parliament, naturally, will change across electoral systems, we also see this
peer effect as an effect driven by the reform.

At the top of Figure 5.1, we see that the representative focus topic –
speeches based on addressing and pointing fingers at specific MPs – is more
prominent before than after the reform with a topic load of about 8 percent
before and 4 percent after. This is in line with our expectation that criticism
of specific MPs are more likely when the electoral system gives incentives for
individual candidates to promote their agenda rather than on maintaining a
strong united party. MPs are more prone to engage in representative focused
debates under the candidate-centric than party-centric electoral system. The
effect might seem small at first glance. However, because the model is a
multi membership model (with 25 possible memberships), a document load-
ing equally on all topics would have a load of 4%. Seeing as most speeches,
at least to some degree, load on topics such as parliamentary procedure, the
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estimated change in expected topic load is quite substantial.
As for the reverse topic, we also see the reverse effect. Party politics is

more likely post-reform, with a topic proportion of about 0.06, compared
to essentially 0 pre-reform. Hence, we conclude that the reform did indeed
increase the party political sentiment in the legislature. In combination with
the finding on representative focus, this suggest that party leaders do have
more control over the MPs from their own party. After the reform MPs
devoted more of their time to party ideology, at the expense of personal
agendas.

This latter point would be further strengthened if the local claims topic
was more prominent before the electoral reform. As Figure 5.1 shows, the
point estimate goes in the expected direction, but the confidence intervals
of pre- and post-reform does cross by a large margin. Consequently, we are
hesitant to infer that the reform had an effect on the local claims topic.

Some of the debates in the topic on building infrastructure have con-
stituency specific sentiments; the topic contains high loading debates where
MPs argue for building, for example, railway stations in small towns. This
seems to also be reflected in Figure 5.1, which shows that the topic propor-
tion for this topic is significantly higher under the candidate-centric electoral
system. Thus, this topic also seems to be directly affected by the electoral
reform. MPs with incentives to please their constituency (pre-reform) argue
more for building local infrastructure than MPs with incentives to please the
party leadership (post-reform). An alternative interpretation of this finding
could be that all controversial infrastructure projects were decided prior to
the electoral reform came into effect. But this is not the case. The building
of railroads was a major undertaking in the whole period from 1890 until
1940.

Similarly, we expected the education topic to either be more prevalent
after the reform than before, or have no effect at all, because most of the
debates in this topic have a national education policy content, although not
exclusively so. Indeed, Figure 5.1 shows that education has a higher ex-
pected topic proportion after the reform than before. Thus, the education
topic seems to tap into the same underlying effect of the reform as the in-
frastructure topic, although with opposite sign. There is more focus on the
general aspects of education, wages for teachers, universities, etc., and less
on specifics after the reform.

As for the military topic, we see a similar but reversed trend to the
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local claims topic. But this could partly be driven by the socialists versus
establishment debates on pacifism and disarmament. Nevertheless, it is not
surprising that the military structure is more prevalent during the World War
I period than after, especially because of the precarious economic situation
in Norway during the 1920s. Moreover, as the effects are highly uncertain,
we are hesitant to conclude on this topic.

Finally, Figure 5.1 shows that the topic of primary industry behaves as
expected. Agriculture, fishing, and trade in products from these industries
seems to be similarly important on both sides of the reform, with an approx-
imate topic proportion of 0.02 at the point estimate.

5.5.2 Robustness

To check the robustness of our result to the assumption regarding the number
of topics, we here report the results from the main analysis for all topic models
with 20 to 30 topics. We identified the relevant topics in each of the models
by a combination of high correlations between topic loads from the original
model and conducting a qualitative evaluation of the topic content across all
models. Figure 5.2 summarizes the results.

The representative focus topic is much more prominent before than after
the reform. As demonstrated in Figure 5.2, this finding is relatively stable
across models, although the confidence interval does cross the pre-reform con-
fidence interval on the models with 23 and 28 topics, and the point estimate
is slightly lower on pre-reform on the topic model with 22 topics. However,
the effect is stable enough for us to be fairly certain that the electoral reform
does have an effect on this topic; MPs are more prone to engage in specific
MP criticism under the candidate-centric than party-centric electoral system.

The finding that party politics is more likely post-reform also holds up.
Only the topic model with 20 topics has crossing confidence intervals, and all
models have the expected point estimate direction. Hence, we are confident
that the reform does indeed increase the party political sentiment in the
legislature. In combination with the finding on representative focus, this
finding suggest that party leaders do have more control over the MPs from
their own party because MPs devote more of their time to party ideology,
rather than personal agendas.

As shown by Figure 5.2 in the appendix, the effect of the remaining topics
are also stable across models.
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Figure 5.2: Estimated effect of reform on topic load for given topics.

In total, these results support our claim that the reform had a substantive
effect on MPs debating style in the Norwegian Parliament. Prior to the
reform, there was a tendency to engage in representative focused debates, as
these could be beneficial from an electoral point of view (Fiva and Smith,
2017a). With the reform, the electoral system becomes party-centered; MPs
adjust by changing from engaging in debates with individuals in focus to
party political and ideological attacks.

5.5.3 Placebo reforms

Here, we investigate the effect of two placebo-reforms. First, we pretend
that the reform came into effect for the general elections in 1919 rather than
1922. Second, we pretend that the reform happened three years later, with
the general election in 1925.
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Figure 5.3: Effect of placebo reform (1919) on selected topics.

Placebo 1919 Figure 5.3 summarized the results from the first placebo-
test. The key thing to note is that, compared the to main results, there is very
little effect of the placebo-reform on representative focus and party politics.
In the case of the former, the point estimates are even in the direction of
more representative focus afterwards than before, but we should not read
much into this as the confidence intervals show substantial overlap. In terms
of party politics, we see that the there point estimates suggest more after
the reform than before, but again, the confidence interval overlaps. So while
the results form the actual reform showed large reduction in representative
focus and a substantive increase in party political speeches, there is very little
evidence of a similar effect on the first placebo test. We can thus dismiss the
suggestion of reverse causality, which implies that the reform was a result of
increased party political tension in parliamentary debates, not a cause of it,
as we claim.

In contrast, we do find support for such a gradual trend in the topics of
building infrastructure and primary industry, both of which becomes more
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prevalent after 1919 than before.
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Figure 5.4: Effect of placebo reform (1925) on selected topics.

Placebo 1925 Figure 5.4 summarizes the results from the second placebo-
test. Here we pretend that the reform only happened in 1925. We thus
compare only MPs that served both before and after this election. We see
that by now, there are virtually no representative focus any more. Moreover,
the difference in the amount of party political speeches are smaller compared
to the actual reform. For the other variables, we fail to find any substantive
difference pre and post this placebo-reform. In total these results support our
claim that the reform had a substantive and lasting effect on MPs debating
style in the Norwegian Parliament. Pre-reform, criticism towards specific
MPs was more present, as this could electorally beneficial (Fiva and Smith,
2017a). With the reform, the electoral system becomes party-centered. MPs
adjust, trading personal characteristics for party politics.
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5.6 Conclusion

Electoral institutions affect parliamentary behavior. By focusing on par-
liamentary debates, we demonstrate that individual legislators adapt their
speeches to the electoral institutions they inhabit. The Norwegian electoral
reform of 1919 changed the electoral system from a candidate-centered sys-
tem with single member districts to a party-centered closed list proportional
system. With speech level data, we are able to scrutinize how the topic-
composition of parliamentary debate differ before and after this reform. Our
analysis shows substantive change the topic prevalence. With the reform,
topics that allow MPs to highlight party differences gained in prevalence
while speeches highlighting the (lacking) personal qualities of candidates be-
come less frequent.

Further, this pattern is found both in the form of communication be-
tween the MPs and in the substantive content of their speeches. On the
one hand, we show that MPs change from engaging in frequent criticism of
MPs under the candidate-centered system, to highlighting party ideological
differences under the party-centered system. Moreover, we find that the sub-
stantive content of speeches are more likely to be constituency focused before
the reform than after. For example, the focus on building infrastructure in
remote places almost disappeared. The prevalence of constituency budget
allocations is reduced after the introduction of PR. Furthermore, topics of
broader interest become more frequent after the reform. This latter finding
is, however, restricted to such topics as the national education system and
the organization of the military. The effect of the latter is, it should be noted,
somewhat uncertain.

A core question with regard to the aims of MPs and consequences of
parliamentary debates is whether they are deliberative or an position-taking
instrument for MPs. Supporting the latter position, Proksch and Slapin
(2015, 20-21) assume that parliamentary debates “exist (almost) solely for
‘theatrical’ purposes, addressed to outside audiences for political – as opposed
to policy – reasons”. It is beyond the scope of this paper to investigate
this claim, but MPs do use a significant amount of time on parliamentary
debates; newspapers provided substantial coverage of the debates in the time
period we cover; and our findings suggest that MPs do adjust their behavior
after institutional changes. In a position-taking framework, this could mean
that the MPs adjust their strategies for maximizing amount of votes in the
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upcoming election. On the one hand, MPs can increase their standing in
their constituency by crossing the party line – if constituency interests are in
conflict with the party of the MP – in a candidate-centric electoral system.
On the other hand, sticking to the party label might give the MP higher
status in the party, higher position on the ballot, and thus higher probability
of getting reelected under the party-centric electoral system.

More broadly, this paper adds to the growing literature on how institu-
tional settings affect behavior among MPs. Our findings support standing
theories about politicians’ behavior within the field of electoral-legislative
relations. The main contribution of our paper is that these tests are done
on speech level data. In plenary speeches, the cost of dissenting is seen as
lower than that of, for example, voting dissent (Proksch and Slapin, 2015).
This could be considered a strong test of party elite control in party-centered
systems; MPs do change the way they talk when the electoral system grant
more power to the parties. Nevertheless, this does not necessarily suggest
that MPs never dissent from the party line on any arena in party-centered
systems. One possibility could, for example, be that dissent moves to a level
of even lower cost, such as public statements through the media.
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6 Climate Politics in Hard Times:
How Local Economic Shocks In-
fluence MPs Attention to Cli-
mate Change
Henning Finseraas, Bjørn Høyland, and Martin Søyland

Abstract
Most countries struggle to implement CO2 reducing policies. Implementation
is politically difficult since it typically forces politicians to trade-off different
concerns. The literature on how parties and MPs handle these trade-offs
is sparse. We use structural topic models to study how MPs in an oil de-
pendent environment responded to a shock in the oil price that created spa-
tially concentrated costs of climate policies. We leverage the rapid oil-price
drop between parliamentary sessions and MPs’ constituency adherence in a
difference-in-differences framework to identify if MPs respond differently to
variation in the salience of trade-offs. We find that MPs facing high polit-
ical costs of climate policies tried to avoid environmental topics, while less
affected MPs talked more about investments in Green energy when the oil
price declined. Our results suggest that the oil price bust created a “window
of opportunity” for advocates of the “Green shift”.

Publication status:
R&R submitted to European Journal of Political Research.
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6.1 Introduction

Reducing the pace of climate change is a global public good. Most coun-
tries have agreed to reduce CO2 emissions, but implementing the necessary
policies have proved politically difficult. CO2-reducing policies will create
(short-term) winners and losers, and the losers are often spatially concen-
trated and well-organized, for instance when climate policies harm natural
resource extraction (Hovi, Sprinz, and Underdal 2009). Moreover, it is com-
monly believed that it is more difficult to reduce CO2 emissions when the
state of the economy is declining (Kahn and Kotchen (2011); Scruggs and
Benegal (2012); Shum (2012), but see also Bakaki and Bernauer (2018)).
Mildenberger and Tingley (2019), studying second-order beliefs, find that
both the mass public and political elite think that the general public are
less supportive of policies to combat climate change than what is actually
true, which makes change difficult. However, external shocks, like changes in
the oil price, can disrupt equilibriums in energy markets, be important for
climate policy and investments in renewable energy, and create a “window
of opportunity” for policy change (Unruh (2002); Michaelowa (2005); Aklin
and Urpelainen (2013)).

In this paper, we contribute to the small literature on how parties and
Members of Parliament (MPs) handle the hard trade-offs they face when ad-
dressing climate change (e.g. Schulze (2014); Farstad (2018); Cooper et al.
(2018)). We exploit variation across time and electoral districts in MPs’
incentives to address the climate issue created by the rapid decline in the
oil price in 2014-2015. Our context is Norway, which is heavily dependent
on oil production and highly sensitive to the oil price. Moreover, MPs op-
erate in a party-centered environment where roll-call voting is determined
at the party level, which makes signaling to the home constituency more
difficult. Using modern quantitative text analysis methods combined with
a differences-in-differences design, we analyze how MPs’ speech behavior in
Parliament changed in response to the price shock.

6.2 Climate politics in hard times

Figure 6.1 shows the development in the oil price 2014-2015. In early June
2014, the Brent oil price was well above 100 dollars. During the autumn of
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Figure 6.1: Brent oil price during the 2013-2014 and 2014-2015 parliamentary
sessions.

2014, the price fell week by week to below 50 dollars by January 1, 2015, and
the price continued to fall until it reached 29 dollars in January 2016. The
price decline was dramatic for the oil-dependent Norwegian economy and fear
of a major recession loomed large. The consequences were particularly harsh
for the county of Rogaland, where the oil sector dominates the economy (see
online appendix for details).

We argue that the shock affected the trade-offs MPs had to make between
addressing climate change, creating policy incentives to move the economy
from oil production to environmentally-friendly industries, and keeping em-
ployment levels high. The shock’s influence on these trade-offs varies across
voters and electoral districts, as the expected costs of CO2-reducing policies
are asymmetric. Bechtel et al. (2017) show that this asymmetry is reflected
in public support for climate policies, as people employed in extracting indus-
tries are less likely to support emission reduction policies. In general, while
there is a positive association between global warming and public concern
about climate change (Bergquist and Warshaw, 2019), public support is pro-
cyclical, as support tends to decline when unemployment increases (Kahn
and Kotchen, 2011; Scruggs and Benegal, 2012) and increase with economic
growth (Shum, 2012). When the expected burden from cuts increases, peo-
ple become less willing to support them. Environmental policies will also be
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less salient to voters, and welfare state compensation policies become more
popular when the risk of income loss increases (Margalit, 2013; Colantone
and Stanig, 2018).1 The spatial concentration of expected costs from im-
plementing environmental-friendly policies will also be important (Stokes,
2016; Cooper et al., 2018). When costs are concentrated, it becomes easier
to organize and express local resistance.

We know less about how parties and politicians handle asymmetric costs
and economic downturns. Climate concerns, as expressed in party manifestos,
do not necessarily follow the left-right-dimension (Schulze, 2014; Farstad,
2018), and spatially concentrated costs can create electoral incentives for
MPs that cut across ideological dimensions. For Rogaland MPs, ideological
commitments to climate change policies become more costly in political terms
when public support for them decline in their home constituency.

MPs from less affected counties, however, might perceive the oil price
shock as a “window of opportunity” (Michaelowa, 2005). External shocks
have been proposed as necessary to exit the “carbon lock-in” that many
countries are in (Unruh, 2002), and Aklin and Urpelainen (2013) show that
investments in renewable energy depends on the international oil price. For
an oil-producing country like Norway, it becomes tempting to stimulate green
industries and diversify the economy when the oil price is low, since the
dependency on one industry becomes very salient to voters. If successful,
such investments can create what Aklin and Urpelainen (2013) call positive
reinforcement effects, as the Green sector may be permanently strengthened.

MPs in Norway face, however, an institutional problem when they want to
send signals to their home constituency. Norway is a party-centered environ-
ment, with a decentralized candidate selection system. MPs have few tools
available to send credible signals to their constituency and the local selec-
torate because roll-call voting is determined by party attachment. However,
a growing literature shows that parliamentary speeches may, at least to some
extent, fill this function (Proksch and Slapin, 2012; Lauderdale and Herzog,
2016; Ash et al., 2017). In particular, Baumann (2016) compares cosponsor-
ing of private member bills (PMBs) and speeches, finding that Norwegian
MPs are covering a more diverse set of topics with PMBs than in their
speeches. This is particular the case for MPs with experience from local
politics, and for MPs from larger parties and from larger electoral districts.

1The effect of declining earnings might, however, pull in the other direction (see e.g.
Barth et al. (2015)).
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Moreover, access to the floor is not constant over time, as party elites tend
to restrict parliamentary speech-making to a smaller number of MPs in the
run-up to the elections (Bäck, Baumann, Debus and Müller, 2019). Closely
related to our work, Bäck, Baumann and Debus (2019) and Bäck and Debus
(2018) find that MPs from constituencies hit hard by youth unemployment
participate less in debates on redistributive policies than their counterparts
from less affected constituencies (see also Herzog and Benoit (2015)). Note
that we consider change in the content of the speeches that the these MPs
deliver, not the number of speeches they participate in on the topic. As
such, our findings can be considered complementary as they address to what
extent these MPs experiencing a substantive local economic chock change
the content of the speeches on relevant topics differently from MPs from less
affected areas. Such shifts may help explain shifts in allocation of speech
time. MPs from severely hit district change the content of the speeches on
relevant topics to a larger extent than MPs from less affected areas. As
a result, party leaders may prefer to allocate speaking time on these topics
differently. Note however, that the ability of party leaders to decide who gets
to speak on a topic is, in the Norwegian context, determined at least partly
by committee assignment. Backbench MPs only rarely speak on topics not
falling into the jurisdiction of the committee(s) they are assigned to.

6.3 Research design

We rely on a data set of all speeches in the Norwegian parliament (Lapponi
et al., 2018) and use structural topic models (STM) to estimate how MPs’
speech behavior changed when the oil price dropped.2 The oil price collapsed
within an electoral period, which implies that we can study MP behavior
before and after the oil price shock for the same set of MPs. Figure 6.1
shows that the Storting had a recess from June 20th 2014 to October 1st
2014. The break between the two parliamentary sessions serves as a good
timing for the treatment period: The price was stable in the 2013-2014 session
(the pre-treatment period) while during the recess the price started to drop
and continued to do so during the second session (the treatment period).

We leverage the option to include covariates into the STM (Roberts et al.,

2The online appendix includes details on the data and necessary preprocessing.
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2014, 1067) to embed a differences-in-differences model in the STM.3 Our set-
up allows us to estimate the response of MPs who face different political costs
of expressing climate concern, where MPs from the constituency of Rogaland
are classified as the treated MPs. The institutional setting (see online ap-
pendix for details) implies that we study the same MPs, operating within
the same institutional rules and (largely) the same committee composition,
in the pre- and post-period, which makes our design very clean. The oil shock
was the most important event over this period with a strong geographic com-
ponent, implying that the DD estimate is unlikely to be confounded by other
events.

The STM is a multi-membership model, where each document can load
more or less on each topic. The models use the word frequency distribution
in a given corpus to classify documents (speeches) probabilistically, and the
topic model gives each document a proportion in each topic (topic load).
This proportion sums to 1 (or 100%) over all topics for each document (Blei
and Lafferty, 2009; Blei, 2012).

To present the results of the topic model, we simulate the expected topic
proportions for each document over all topics. This is done by running a
series of 500 regressions where the documents are the units, the proportion
each document has in each topic is the outcome, and the covariates are the
meta data supplied to the STM. We then extract the mean estimate, 95%,
and 90% confidence intervals over all simulations.

The essence of our approach is to examine how the topic loadings correlate
with the county of the MP before and after the oil price shock. As discussed
above, we expect that MPs from the oil-producing county of Rogaland will be
particularly affected by the oil price decline. The oil price shock gives them
electoral incentives to shift attention away from environmental issues that
will increase the costs of oil production and towards economic compensation
policies.4

3We control for the party of the MP holding the speech in order to exclude party
specific effects. This control will not affect the DD estimates since party affiliation is fixed
across sessions, but might increase precision.

4Clearly, MPs home constituency is not the only characteristic that might explain
variation in topic attention over time. In Appendix Figure A6.6 we study how topic
attention changed across the political parties. We do not see strong variation across
parties, except increasing attention to renewable energy among MPs from the Green Party
and less attention to the unemployment topic among MPs from the Center Party.
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6.4 Results

To present the results we filter out the identified topics considered most
relevant for our research question (see the appendix for how we filtered the
topics). That is, we emphasize the topics regarding oil prices, the oil industry,
(renewable) energy, the Norwegian oil fund, and employment/unemployment.
We identify three topics out of the 99 topics given by the spectral STM con-
figuration for our main analysis: (1) The Green shift, (2) Renewable versus
oil sector, and (3) Unemployment. We interpret these topics as represent-
ing debates on investments in green industries (1), reducing reliance on oil
production (2), and concerns about the economic downturn (3). We provide
illustrations and validation of the content of our selected topics in the online
appendix.

Figure 6.2 shows our first important result. The figure plots quantile

Figure 6.2: Topic load (%) quantile values before and after oil shock. Grey
dots show topics not used in the analyses; black dots show topics used in the
analyses.
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percent values for the three selected topics compared to the topics left out
of the main analyses. The topic model gives each speech a proportion value
according to how much of the speech loads on a given topic, so that the sum
proportion for each speech over all topics always equals 1 (or 100%). In other
words, the figure shows how much our chosen topics are used by MPs in the
two periods compared to all irrelevant topics.

We see that the Green shift is the most prominent of our three topics
both before and after the oil-shock. Compared to all other topics, however,
the Green shift topic becomes one of the most important topics after the
shock. For the other of our topics, the changes are smaller. In line with the
“window of opportunity”-hypothesis, many MPs responded to the oil price
drop not by avoiding environmental issues, but by exploiting the oil price
shock as a way to advocate for more investments in policies that shift the
Norwegian oil dependent economy towards Greener industries. Since this
implies investments in industries that has a high demand for engineers, a
group of workers that suffer when the oil price drops, the Green shift can be
framed as an active response to the recession.

While MPs in general did not avoid environmental issues as the oil price
collapsed, the MPs from Rogaland might consider it more risky to address en-

Figure 6.3: Expected topic proportions over selected topics for Rogaland
compared to all other counties. The thick line through the dot shows 90%
confidence bands and the thin line 95% confidence bands.
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vironmental topics. Figure 6.3 visualizes our main results from the differences-
in-differences analysis, while numerical estimates are presented in Table 6.1.
We find a clear regional variance in speech patterns in the pre-period, which
indicates that although the party label determines roll-call voting, MPs can
send signals home through their speeches in the parliament.5 In the pre-
period, the representatives from Rogaland were, unsurprisingly, among the
most active MPs on the oil-related topic, but do not stand out from the other
MPs on the two other topics.

In the post-treatment period, we find that MPs from Rogaland did not
change how much they talk about the Green shift. This stability, however, is
in a context where MPs from other counties increased their emphasis on this
topic significantly. This difference in behavior between Rogaland MPs and
MPs from other counties produce a negative DD-estimate. The DD estimates
and associated uncertainties are presented in bold numbers in Table 6.1. The
deviant behavior of MPs from the Rogaland bench is consistent with the
higher costs of participating in the Green shift debate. We interpret the DD-
estimate as reflecting that MPs outside Rogaland used the oil price bust as
a “window of opportunity” to promote the Green shift. This interpretation
is strengthened by a number of the full quotes from the speeches, which are
reported in the online appendix.

The pattern is even stronger for the topic that specifically includes ref-
erence to the oil industry. While Rogaland MPs talked much about this
topic before the oil price bust, they shifted strongly away from it after the
shock. Panel C shows that they instead talked more about unemployment,
consistent with the increasing unemployment rate in their electoral district
– although this effect is only significant at the ten percent level.

In the online appendix we present three additional results. First, we
show that a “placebo”-analysis where we do a similar type of analysis for the
previous Storting (i.e. four years earlier) show no significant differences. This
result reduces the worry that we simply pick up random noise or a trend in
speech patterns. Second, we present an analysis where we in rotating fashion
treat each of the control counties as the affected counties. This analysis
show that Rogaland clearly stands out from the others. Third, we include
committee fixed effects to examine whether results are similar if we account

5The magnitudes might seem small, but recall that there are 99 topics and the STM is
a multi-membership model. If a speech tapped into all topics equally, the topic loadings
would be at about 1%, which makes difference estimate of 1% quite important.
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Other
Rogaland counties Difference

A: Green shift

Before .85 .75 .10
(.25) (.07) (.26)

After .79 1.46 -.67
(.22) (.07) (.23)

Difference -.06 .72 -.78
(.34) (.10) (.35)

B: Renewable versus oil sector

Before 2.35 1.01 1.33
(.37) (.09) (.38)

After 1.13 1.01 .12
(.28) (.08) (.29)

Difference -1.22 .00 -1.22
(.47) (.11) (.48)

C: Unemployment

Before .90 1.01 -.11
(.29) (.08) (.30)

After 1.53 .90 .63
(.28) (.07) (.29)

Difference .63 -.11 .74
(.40) (.11) (.42)

Note: Standard errors in parentheses.

Table 6.1: Estimated topic proportions before and after the oil price shock.
Rogaland and average across other counties. DD-estimate in bold.

for a small number of exogenous changes in committee membership. We find
that the DD-estimate for the Green shift declines somewhat, but that the
main conclusions remain.

6.5 Conclusion

Reducing CO2 emissions is difficult. It is usually assumed that it is more
difficult if the economy is in decline, if expected costs are spatially concen-
trated, and if the economy is heavily dependent on industries with high CO2
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emissions. In such settings, MPs have to trade-off a range of various con-
cerns. The literature on how they do so is, however, scarce. While most
of the literature relies on cross-country comparisons, which typically have
well-known problems of internal validity, we leverage a rapid decline in the
oil price to study how Norwegian MPs respond to the concerns produced by
the looming recession.

We find that MPs from the electoral district most reliant on oil-production
indeed tried to avoid environmental topics, and shifted their speech time
towards employment topics. MPs from other districts, however, behave as if
they used the oil price bust as a “window of opportunity” to talk about more
investments in greener industries. In contrast to the conventional wisdom,
hard times can thus spur climate friendly policy shifts, but this will depend on
the geographic concentration of affected industries. One important limitation
of our paper is that we cannot tell to what extent the behavioral change
reflects MP agency or coordinated party strategies that we do not observe.
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Appendix to Chapter 4

Set Lemma PoS Bigram Trigram Meta F1 Accuracy
Baseline 0.540 0.521
1 X 0.585 0.567
2 X X 0.580 0.562
4 X X X 0.557 0.542
5 X X X 0.570 0.554
6 X X X X 0.567 0.552
7 X 0.458 0.311
8 X X 0.783 0.776
11 X X X X X 0.774 0.768
Majority 0.217

Table A4.1: List of feature sets accompanied by the macro F1 score and
accuracy for random forest estimation.

Set Lemma PoS Bigram Trigram Meta F1 Accuracy
1 X 0.599 0.607
6 X X X X 0.560 0.605
Majority 0.217

Table A4.2: List of feature sets accompanied by the macro F1 score and
accuracy for neural network estimation.
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Dependent variable:
MP holding speech

Original Baseline Lemma Lemma/Meta Lemma/Party role
(1) (2) (3) (4) (5)

Cohesion 1.818∗ 0.438∗ 1.782∗ 1.915∗

(−0.113) (−0.126) (−0.179) (−0.178)
Deputy committee chair 0.569∗ 0.538∗ 0.560∗ 0.515∗ 0.513∗

(−0.003) (−0.003) (−0.003) (−0.002) (−0.002)
Committee chair 0.609∗ 0.613∗ 0.612∗ 0.623∗ 0.622∗

(−0.011) (−0.012) (−0.012) (−0.018) (−0.019)
Not committee member −3.874∗ −3.879∗ −3.874∗ −3.880∗ −3.882∗

(−0.0003) (−0.0004) (0.0001) (−0.003) (−0.003)
Previous speeches (log) 0.286∗ 0.284∗ 0.286∗ 0.279∗ 0.278∗

(0.003) (0.003) (0.003) (0.0005) (0.001)
Parliamentary leader −0.107∗ −0.111∗ −0.107∗ −0.109∗ −0.110∗

(−0.019) (−0.015) (−0.015) (−0.032) (−0.031)
Party leader 0.127∗ 0.129∗ 0.128∗ 0.131∗ 0.131∗

(−0.011) (−0.011) (−0.010) (−0.041) (−0.041)
List placement 0.013∗ 0.013∗ 0.013∗ 0.010∗ 0.010∗

(−0.002) (−0.002) (−0.001) (−0.003) (−0.003)
Age −0.019 −0.019 −0.019 0.011 0.015

(−0.015) (−0.015) (−0.015) (−0.017) (−0.017)
Age squared 0.0002 0.0002 0.0002 −0.0001 −0.0002

(0.0002) (0.0002) (0.0002) (0.0002) (0.0002)
Experience −0.387∗ −0.381∗ −0.385∗ −0.377∗ −0.376∗

(0.003) (0.003) (0.003) (0.003) (0.002)
Experience squared 0.065∗ 0.066∗ 0.065∗ 0.066∗ 0.066∗

(−0.002) (−0.002) (−0.002) (−0.002) (−0.002)
N MPs −0.050∗ −0.048∗ −0.050∗ −0.048∗ −0.048∗

(−0.001) (−0.001) (−0.001) (−0.001) (−0.001)
Opposition party −0.274∗ −0.263∗ −0.277∗ −0.294∗ −0.295∗

(−0.007) (−0.008) (−0.007) (−0.003) (−0.003)
Support party −0.447∗ −0.448∗ −0.445∗ −0.447∗ −0.443∗

(−0.016) (−0.016) (−0.023) (0.002) (0.001)
Right wing party −0.528∗ −0.535∗ −0.526∗ −0.459∗ −0.453∗

(−0.011) (−0.015) (−0.016) (−0.010) (−0.010)
Conservatives −0.640∗ −0.663∗ −0.645∗ −0.645∗ −0.643∗

(−0.026) (−0.025) (−0.026) (−0.017) (−0.017)
Christian Democrats −0.419∗ −0.564∗ −0.459∗ −0.581∗ −0.594∗

(−0.039) (−0.030) (−0.026) (−0.003) (−0.002)
Center −0.177∗ −0.276∗ −0.195∗ −0.295∗ −0.301∗

(−0.042) (−0.034) (−0.038) (−0.007) (−0.006)
Socialist Left −0.393∗ −0.411∗ −0.393∗ −0.459∗ −0.447∗

(−0.055) (−0.055) (−0.059) (−0.037) (−0.035)
Liberals 0.713∗ 0.532∗ 0.667∗ 0.497∗ 0.484∗

(−0.042) (−0.030) (−0.023) (−0.044) (−0.045)
Male 0.016∗ 0.025∗ 0.021∗ 0.054∗ 0.057∗

(0.001) (0.001) (0.00003) (−0.001) (−0.001)
2001-2005 −0.592∗ −0.611∗ −0.598∗ −0.614∗ −0.616∗

(−0.019) (−0.018) (−0.017) (−0.011) (−0.011)
2005-2009 −0.566∗ −0.574∗ −0.570∗ −0.556∗ −0.557∗

(−0.018) (−0.016) (−0.018) (−0.012) (−0.012)
2009-2013 −0.553∗ −0.584∗ −0.566∗ −0.579∗ −0.583∗

(−0.018) (−0.017) (−0.015) (−0.017) (−0.017)
2013-2017 −0.503∗ −0.498∗ −0.507∗ −0.494∗ −0.497∗

(−0.020) (−0.022) (−0.021) (−0.021) (−0.020)
Right wing party*Male −0.078∗ −0.066∗ −0.076∗ −0.168∗ −0.176∗

(−0.006) (−0.002) (−0.003) (0.007) (0.007)
Conservatives*Male 0.050∗ 0.071∗ 0.056∗ 0.043∗ 0.042∗

(0.004) (0.003) (0.003) (−0.0002) (−0.0004)
Christian Democrats*Male 0.052∗ 0.112∗ 0.070∗ 0.101∗ 0.105∗

(0.011) (0.005) (0.003) (−0.002) (−0.002)
Center*Male 0.033∗ 0.101∗ 0.045∗ 0.098∗ 0.103∗

(−0.014) (−0.024) (−0.021) (−0.021) (−0.021)
Socialist Left*Male 0.019 0.062∗ 0.031∗ 0.085∗ 0.091∗

(0.010) (0.009) (0.012) (0.010) (0.006)
Liberals*Male −0.582∗ −0.551∗ −0.571∗ −0.544∗ −0.544∗

(0.036) (0.032) (0.034) (0.069) (0.069)
Intercept 1.451∗ 1.022∗ 1.343∗ 0.352 0.241

(0.412) (0.434) (0.456) (0.486) (0.486)
Observations 1,942,816 1,942,816 1,942,816 1,942,816 1,942,816

Note: ∗p<0.05; ∗∗p<[0.**]; ∗∗∗p<[0.***]
* p<0.05

Table A4.3: Replication of Søyland and Høyland (2019), with models 2
through 5 including cohesion measure.
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Figure A4.1: Descriptive statistics on number of speeches by party and par-
liamentary period. The Liberal Party (V) is excluded from 2001-2005 because
they only occupied two seats.
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(a) Baseline (b) Lemma

(c) Lemma/Meta

Figure A4.4: Probability distribution for the Labor Party (A, 2005-2009)
from SGB classifiers. True classification is colored in cyan, other classes
colored in gray. Parties are ranked, so that the lower a party is on the y-axis,
the higher the average probability is that that party is classified as Labor
Party.
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Figure A4.5: Accuracy of predicting correct party in percent with true party
on the y-axis and predicted party on the x-axis.
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(e) Lemma/PoS/Bigram

Figure A4.6: Replication of Søyland and Høyland (2020) including remaining
cohesiveness measures (with no meta data) as an independent variable in the
full model.
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Figure A4.7: Replication of Søyland and Høyland (2020) including remaining
cohesiveness measures (with meta data) as an independent variable in the
full model.

141





Appendix to Chapter 5
Governments

PM Parties Start End
Wollert Konow Conservative, Liberal Left February 1910 February 1912
Jens Bratlie Conservative, Liberal Left February 1912 January 1913
Gunnar Knudsen Liberal January 1913 June 1920
Otto Bahr Halvorsen Conservative, Liberal Left June 1920 June 1921
Otto Albert Blehr Liberal June 1921 March 1923
Otto Bahr Halvorsen Conservative, Liberal Left March 1923 May 1923
Abraham Berge Conservative, Liberal Left May 1923 July 1924
Johan Ludwig Mowinckel Liberal July 1924 March 1926
Ivar Lykke Conservative, Liberal Left March 1926 January 1928
Christopher Hornsrud Labour January 1928 February 1928
Johan Ludwig Mowinckel Liberal February 1928 May 1931
Peder Kolstad Agrarian May 1931 March 1932

Table A5.1: List of Norwegian governments in the period 1910-1932

Data and preprocessing

The core of our data – the speeches – consist of over 70 000 plenary addresses
in the Storting in the period from 1910 trough 1931. These were obtained in
raw pdf format from the web-pages of the parliament,6 processed with the
image editor ImageMagic,7 and converted to computer readable text with
the optical character recognition (OCR) tool Tesseract8. Further, we utilize
meta-data on politicians from the data described in Fiva and Smith (2017b).
These data include county of provenance, gender, age, and a range of other
MPs specific variables on all MPs in this time-period.

6https://www.stortinget.no/
7https://www.imagemagick.org/
8https://github.com/tesseract-ocr/
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Optical Character Recognition

Optical character recognition – or OCR – have made large quantities of
previously unattainable historical text available for analysis.9 This is also
a major benefit for our purpose of exploiting within-case transition from
candidate-centered to party-centered electoral systems.

The speeches used in our analyses were first obtained as picture-quality
pdfs from the Parliamentary archives. Originally these pdfs were generated
by simply scanning each page of the hard-copies of the debates. Hence, the
quality of the pdfs vary somewhat as a function of how carefully each page
was placed on the scanner as well as the quality of the page scanned. The
quality is sufficiently high to be readable for the human eye as well as optical
character recognition software. There are, however, some exceptions. For
example, the volume covering the 1918 session has some pages of less than
optimal quality, which accordingly led to an incomplete text corpus of this
session.

After obtaining the scanned documents, we experimented with various
settings to enhance the clarity of the printed text. Though this substantively
enhances the quality, there are some pages where the results are sub-optimal.
We assume that these errors are generated as if random, and we discuss some
measures taken to remedy this shortcoming below.

Once the enhanced pictures were produced, we used Tesseract OCR to
convert the the pictures into text. Because the formal written language in
Norway at the period covered by our analyzes is a Norwegian-Danish hy-
brid, we tested running OCR on the documents with both Norwegian and
Danish language settings. The results for Danish gave a much higher char-
acter precision than Norwegian, mostly because the training set for Danish
is richer. Thus, all our analysis are based the Danish configuration of the
OCR. Finally, we merged the output into one text file per session.

Pre-processing

After preparing the text with OCR, we used regular expressions to clean up
the text and divide it up on a speech-by-speech basis. This was done by using
approximate matching on the surname of all MPs, obtained by the data pro-
vided by Fiva and Smith (2017b), followed by a colon – a generic indicator of
a new speech occurring in the parliamentary records. We also extracted and

9See for example http://www.hansard-archive.parliament.uk/
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removed the occurrences of unknown speakers, the parliamentary President
speaking, when votes are held, listings of proposals, and the introductory
speeches for each session. As mentioned above, the data used in the analyses
is a subset of the full data, where speeches held by MPs that sat on both
sides of the reform are extracting. We thus leave out speeches by MPs that
only occupied a parliamentary seat on only one side of the reform.

We proceeded by using standard pre-processing techniques in order to
prepare the texts for STM analyses. This involved a series of operations:
First, we removed stop-words from all texts – these are words that do not
carry any meaning in content, and are common within most documents, thus
not useful for distinguishing between topics. Because there are no available
stop-word lists for Danish-Norwegian (the written language in Norway at
the time of our study), we hand coded this list, and removed the 100 high-
est scoring inverse document frequency (idf) words. Second, we remove all
speeches that are shorter than 20 words in order to reduce inflation of sparse
documents. Third, we remove words that are shorter than 2 characters. This
is mainly to remedy of some errors of the OCR process, where extra spaces
have been added between characters in the tokens. Fourth, in order to re-
tain some information about word order we construct bigrams and trigrams
and thus somewhat relax the bag-of-words assumption – that the word order
in a document is irrelevant for its message. We construct a document fre-
quency matrix and remove all documents with less than a total five tokens,
bigrams or trigrams. Finally, we also removed all tokens, bigrams or trigrams
occurring less than five times in total across all documents.

The resulting matrix includes 63 007 unique token unigrams, bigrams,
and trigrams over 27 117 documents. The reader might notice that the
reduction of data is a substantial. However, most of this reduction is due to
the removal of speeches from MPs that did not serve both before and after
the reform, in addition to minor remarks and introductions by the president.
In sum, we opt for only using the data we have the most confidence in having
high quality.

Top loading words

In order to make sense of the content of the topics, we focus on the STM
with 25 topics over all speeches in our corpus. To interpret the substan-
tive meaning of each topic we investigated the top 20 frequency-exclusivity
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Figure A5.1: Translation of top words in selected topics for topic model with
25 topics over different top load and exclusivity measures.
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(FREX). This score “[. . . ] summarizes words with the harmonic mean of the
probability of appearance under a topic and the exclusivity to that topic.”
(Roberts et al., 2014, 1068); it not only accounts for how high the term
loads to the topic, but also the exclusiveness of the term in this topic com-
pared to all other topics. Following our expectations, we focus on the topics
that are expected to be affected by the reform. These can be ordered into
two categories, as shown by Table 5.3: (a) substantive and (b) meta-politics
topics.

Figure A5.1 shows the words loading highest on each topic (“Prob”), the
most frequent and exclusive words (“Frex”), and the words with the highest
Score metric (“Score”). These give an initial impression about the content
of topics. However, we can not rely on these exclusively in order to name a
topic; reading the top loading texts is vital in order to evaluate the similarity
between texts within topics. This is discussed in the next section.

Topic structure

Of the 7 topics we investigate, the first topic is a local claims topic, which
mainly contains detailed budget grants and allocations to solve very specific
constituency problems based on MPs from that constituency detailing why
this is important. For example, one of the top loading texts from 1914, is a
speech by MP Hagbarth Lund showing how happy he was for a grant to Bor-
levaag within his own constituency (Østfinnmarken), because this was “[. . . ]
an old request, that finally has been solved”. Or when MP Nils M. Kulstad
from the district Nordre Helgeland was persistently arguing for increasing
grants in order to build a telephone installation within his constituency:

I want to request from the administration, that it, in its budget for
the next year, include a post for grants to a telephone installation
in Glein-Kobberdal-Hov-Tomma-Handnesø-Longset [. . . ]10

Because this is the epitome of candidate-centric speeches, we expect this
topic to be more prevalent in the period before the transition to a more
party-centric electoral system.

10“Translated by the authors from: Jeg vil henstille til administrationen, at den i sit bud-
getforelæg for næste aar optar forslag om bevilgning til telefonanlægget Glein-Kobberdal-
Hov-Tomma-Handnesø-Longset [. . . ]”
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The next topic contains the debates on building infrastructure, and par-
ticularly railways – which was a huge national project during the period
covered here. The topic is characterized by the tokens “station”, “recon-
struction” (ombygning), “locomotive” (lokomotiv), “trunk line” (hovedbane),
and so on. The topic also load highly on terms related to sea infrastructure
for both produce and passengers. Reading the most characteristic speeches
in this topic, we see that this is a product of trying to consider maximal
infrastructure coverage over the country; building train routes from port to
port was not prioritized over covering inland areas. The top loading debates
are characterized by discussions over technical specifications (for example,
how wide the rails on different stretches should be) and disagreement over
how to prioritize this. Because some of the speeches loading high in this topic
includes strong local sentiments for building and improving infrastructure to
and through small towns and districts, we could expect this topic to be more
prominent before the electoral reform.

We also identify a topic containing debates on how to structure the edu-
cation system and compensation for teachers. This topic is also quite stable
across all topic models, except for the model with 25 topics. Here, we note
that the topic also includes tokens such as pension (pension) and salaries
(gage). This topic is, nevertheless, not initially expected to be affected by
the electoral reform, as building a school system is a slow and important
task for a fairly new state. However, this topic could be expected to be more
prevalent post-reform, because the topic is more about general policies, such
as teacher wages, curriculum for the lower levels of education, and language
variants (bokmål versus nynorsk), rather than constituency oriented debates
on education (hypothetically, we could expect debates on discontinuation
of local schools with few students to be an example of constituency based
education speech).

Further, we identify a topic that contain debates on the grants to and
structure of the military. Typically, this topic is characterized by discussions
on specific military posts (officer, oberst, etc), conscription (verneplikt), mili-
tary training (øvelser, rekruttskole), and the budget of the military (hærbud-
gett). For example, MP Ole Monsen Mjelde argued that “[. . . ] we have, after
the passed legislation on ordering of the military, a surplus of officers that
can be used as platoon leaders [. . . ]”11 in a debate on the military budget of

11Translated by the authors from: [. . . ] vi efter den vedtagne hærordning har en mængde
overtallige officerer, og disse overtallige kan i overgangstiden anvendes som pelotonførere
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1910. We do not expect this topic to be affected by the reform.
The primary industry topic emphasises on agriculture, fish, and forestry.

Farmers (gaardbruker, smaabruker), cultivation (nydrykning, opdyrkning, udyrk),
and products from farming (potet, korn, sammalt mel) are the most exclusive
high frequency tokens for this topic. One of the top loading speeches held by
MP Gunder Anton Jahren in 1917. It serves as a good example of the main
content of this topic. During a debate on production efficiency and pricing of
farming products, he proclaimed that “The assembly often encourage farm-
ers to do whatever can be done to produce as much as possible, and that is
sensible [. . . ] But it is inconsistent to proclaim that the [. . . ] the price on
Norwegian corn should not be reduced.”12 In the models with fewer topics,
this topic also includes different terms on tolls and pricing produce, which
makes sense as the period under scrutiny here is characterized by a troubled
Norwegian economy and strong dependence on international trade – espe-
cially on fish (Furre, 2000, 21). Given the precarious economic situation,
this topic is not expected to be affected by the reform itself.

Next, we identify a topic characterized by focus on individual represen-
tatives. This topic is especially interesting because of its non-party oriented
speech structure. These sentiments should be more prevalent before the
reform – when incentives are more oriented towards individuals – than af-
ter the reform – when incentives are more party-centered. With regard to
the exclusive terms, this topic includes phrases such as “honored represen-
tative” (ærede repræsentant), vocal and prominent MPs during the period
(Gunnar Knudsen and Edvard Hagerup Bull, both parliamentary leaders for
the Liberal and Conservative party, respectively), and tokens such as “sin-
cere” (oprigt) and “express” (uttrykke). Investigating the most characteristic
speeches for this topic in detail, we noticed that it seldom had any substan-
tive political content, but rather attacks on MPs that had spoken previously
in the debate. For example, the top loading text in this topic is a speech
from Wollert Konow in 1911, where he counter criticism from a fellow MP by
stating that: “[. . . ] There are contradictions here, that I described as a slimy
way of making an argument, something I am sticking with.”13 Similarly, the

12Translated by the authors from: Man kommer jo her gang efter gang med opfordringer
til gaardbrukerne om at gjøre, hvad gjøres kan, for at producere mest mulig, og det er jo
meget rimelig [. . . ] Men da synes jeg, det er litt inkonsekvent at sige, at der ikke skal ydes
bidrag til reduktion av prisen for dem som vil kjøpe av norskavlet korn [. . . ].

13Translated by the authors from: Det er motsætningen her, som jeg betegnet som en
slimet maate at argumentere paa, og det fastholder jeg.
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second top loading text was held by Johan Casteberg 1916. Countering a
previous speaker, he stated that “The representative has shown, through-
out the day, that he can be wrong, mishear, and misinterpret.” 14 budget
Moreover, in the 1912 session, MP Finn Blakstad (Conservative Party) noted
that:

When there is doubt in whether one has read something correctly
by oneself, I would really put distrust in the last honored speaker’s
ability to read correctly by himself.15

in a discussion about a proposition on a new reform of the railway system.
These quotes illustrate how MPs critiqued previous speakers during sub-

stantive debates. As mentioned, we expect this topic to be more prevalent
during the candidate-centric than party-centric electoral system.

Finally, the party focus topic contains speeches with party political senti-
ment. We note terms such as Labor Party (arbeiderparti) and Farmer’s Party
(bondeparti) denote party politics. However, in the combination of exclusive
and frequent terms, there is also some foreign policy aspects here, such as
League of Nations (nasjonenes forbund), international (internasjonal), dele-
gation (delegasjon). The reason is that a lot of the top loading texts in the
topic are party polarized debates over foreign affairs combined with high level
of party ideology. For example, a good illustration is a speech by MP Arne
Magnussen in 1927, under a debate on the League of Nations. Magnussen,
answering a previous speaker, stated that: “The social democratic party has
had just as strong opposition to the Conservatives as the Labor Party has
today [. . . ]”,16 clearly fronting his party label. Furthermore, the top texts of
this topic give a general impression that this is mainly about party policies
and ideology. Interestingly, some aspects of this topic is similar to the rep-
resentative focused topic, but with more attacks against opposing parties or
the government, rather than specific MPs. We expect this topic to be more
prevalent after the electoral reform, where party leaders are expected to have
more power, and, the party brand to carry more importance for vote-seeking
MPs.

14Translated by the authors from: At repræsentanten kan ta feil og høre feil og mis-
forstaa, har han vist tidligere idag.

15Translated by the authors from: “Naar der er drat i tvil, om man har læst rigtig
indenad, vil jeg virkelig dra den sidste ærede talers evne til at læse indenad i tvil.”

16Translated by the authors from: “Det socialdemokratiske parti har stått i et likeså
sterkt kampforhold til høire som Det norske arbeiderparti gjør idag”
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Additionally, some notes are necessary on the residual topics, which
broadly fits into categories of parliamentary procedure, budget discussions,
speeches held in Nynorsk (the second official written Norwegian language),
noise, and unstable topics. Obviously, noise from the OCR process is not in-
teresting for the task at hand, although it encouraging that it is filtered out
as its own topic. Further, parliamentary procedure speeches are less interest-
ing with regard to the effect of reform, as these are speeches for structuring
the daily work of the parliament – something we are not expecting to be
any more or less necessary after the reform. Similarly, budget term topics,
including terms such as money (penger), bank, tax (skatt), and more, are
not likely to change in itself after the reform.

Robustness analyses
In this section, we present a series of robustness checks for our main find-
ings. First we highlight the main results from our analysis in tabular format.
Second, we show the results from models with varying amounts of topics
(K = 20..30). Third, we highlight the stability of our findings for the repre-
sentative focus topic on the full sample. We also note that the party politics
topic is not stable in this configuration.

Main analysis

Table A5.2 shows the raw numbers underlying figure 5.1 in table format.
As discussed above, the representative focus and party focus topics have the

Topic Difference
Representative focus -0.048 (-0.070, -0.026)
Party focus 0.062 ( 0.041, 0.082)
Local claims -0.007 (-0.029, 0.013)
Building infrastructure -0.037 (-0.060, -0.014)
Education 0.036 ( 0.010, 0.063)
Military 0.011 (-0.011, 0.032)
Primary industry 0.000 (-0.020, 0.019)

Table A5.2: Estimated effects from main analysis (K = 25). 95% confidence
intervals are shown in parentheses. Negative numbers indicate that the topic
was less pronounced after the reform; positive numbers indicate that the
topic was more pronounced after the reform.
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expected direction. At the mean, we can expect a 4.8% decrease in emphasis
on the representative focus topic when going from pre- to post-reform. The
party focus topic shows the reverse effect; at the mean, we can expect a
representative to utilize this topic 6.2% more after the reform than before
the reform.

As for the remaining topics, the local claims, military, and primary in-
dustry topics have overlapping 95% confidence intervals across the reform.
However, the infrastructure was less prevalent after the reform than before
(3.7% decrease at the mean). And, the education topic was more emphasized
after the reform than before (3.6% increased at the mean).

All models effects

Figure A5.2 shows the estimated effects over all topics described above, but
also over topic models with varying amounts of topics, ranging from 20 to 30.
Shortly, as discussed above, the representative and party focus topics have
relatively stable and expected direction on their effects over the different
topic models.

Full data effects
In this section, we discuss our main finding in light of a full sample model.
As is evident from the right panel of Figure A5.3, the representative focus
topic behaves very similar to the main analysis here; this topic was more
emphasized before the reform than after. However, the party focus topic
shows some instability in this configuration, varying in both direction and
magnitude over the different topic models.

This does give reason for some concern over the results for this topic from
our main analysis. But, the concerns are limited to whether the original
results can be generalized to the MPs occupying parliamentary seats under
one, and only one, of the electoral systems. Given the full data analysis, we
conclude that they can not. Our overarching argument, that if an MP in a
candidate centered system will change the content of their speeches under a
party centered system, should still stand. Furthermore, the party focus topic
is more unstable in the full sample analysis; it also concerns other aspects of
debate than party focus.
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Figure A5.2: Estimate difference in all models. Negative estimates indi-
cate higher topic proportion before the reform, and positive estimates higher
topic proportions after the reform. The horizontal lines show 95% and 90%
confidence intervals.
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Figure A5.3: Estimated difference for full sample models over the represen-
tative and party focus.
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Appendix to Chapter 6
The effects of the oil price across regions

For a small open economy which is heavily dependent on oil production,
the rapid price decline quickly affected the real economy. To illustrate, the
reported number of employees affected by planned layoffs and dismissals in-
creased from 23 845 in 2014 to 49 498 in 2015 and remained at the a high level
(50 019) in 2016.17 The index of new orders in manufacturing fell from 135 in
mid-2014 to 117 in mid-2015 and 98 in mid-2016, which is a substantial drop.
Compared to the same quarter the year before, the index fell in all quarters
from Q3 2014 to Q3 2016 (Statistics Norway). According to estimates from
market analysts, more than 30 000 jobs were lost in the oil- and oil-related
sectors from 2014 to early 2016.

The county of Rogaland is particularly dependent on oil and its main city
Stavanger is the oil capital of Norway. Figure A6.1 illustrates how the shock
hit Rogaland harder than other parts of the country. The top left figure
shows the number of planned layoffs in Rogaland and in Oslo. Despite the
fact that Oslo has a larger population, the raw number of workers affected
by layoffs was much higher in Rogaland during the oil price bust period. The
top right and bottom left figures show the development in the unemployment
rate18 and the number of persons on active labour market programs (ALMP).
While the unemployment rate is declining slightly in Oslo from 2014-2016,
it is almost doubling over the same period in Rogaland. The development in
the number of persons on ALMPs is more similar, but the increase is larger
in Rogaland.

Finally, the figure in the bottom right corner shows the development in
the housing prices in Rogaland versus the average in the rest of Norway.19

The development in the housing market might be viewed as a better measure
17Employers are obliged to report planned mass dismissals to the Norwegian Labour

and Welfare Administration (NAV).
18The unemployment rate is measured in November each year, as reported by Statistics

Norway.
19The numbers are the average prices (in NOK) per square meter for re-sale of single

houses. We compare the housing market in Rogaland with rest of Norway except Oslo
because of a “boom-like” situation in the Oslo housing market.
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Figure A6.1: The impact of the oil price shock on Rogaland
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of the shock than the unemployment figures because it will also capture that
many workers had to accept wage cuts to not lose their job, or to accept a new
job with lower pay than their previous job if they move out of unemployment.
The figure shows a strong decline in the housing market in Rogaland, while
the average price increased in the rest of Norway.

The 2016 government budget reflects the negative impact on Rogaland.
The government decided a spending package of 4 billion NOKs to boost
demand in the most affected areas. The spending package involved increased
investments in local infrastructure, such as roads, railroads, and tunnel safety,
and most of the funding where targeted at Rogaland.
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Institutional setting

Parliamentary debates

The president of the parliament organizes the parliamentary debates, as s/he
proposes the maximum duration of the debate and how to allocate the time
amongst the parties. 20

In general, the rapporteur is given the floor first. Then, speakers are given
the floor in the order that they are recognized by the president. If two MPs
request the floor simultaneously, the president determines who should take
the floor first. If the parties have submitted list of speakers to the parliament
administration before the debate, the president will use these lists to decide
the order of speakers. The party leadership can thus limit an MP’s floor
access by not including the name on this list. One speaker from each party
tops the list. In general, MPs are not given the floor more than twice per
debate.21

An MP’s first speech in a debate is limited to maximum 30 minutes, the
second to 10 minutes. Any subsequent speeches are limited to 3 minutes.
In addition, short responses limited to 1 minute are allowed.22 At the end
of the debate, the president may open for a short exchange of comments
and clarifications, limited to one minute each, and up to twice per MP.
Each speech must be addressed to the president and be strictly on the topic
of discussion. Lengthy quotes, inappropriate or offensive language is not
allowed. Those present in the room are not allowed to utter sounds of support
or opposition during the debates.

Committees

In the Norwegian parliament, each member is assigned to only one commit-
tee at the start of the parliament. MPs serve on the assigned committee for

20Parliamentary debates in Norway are regulated under paragraph 51 of the rules of
procedures.

21This rule does not apply to the rapporteur, the prime-minister, and the leaders of
the parties. Also, the president is allowed a short comment and may allow one speaker
from each of the parties to speak more than twice. The president may also propose to the
plenary to deviate from this rule. Finally, the plenary can, by two-thirds majority, close
the debate before all MPs who have requested to speak have been given the floor.

22The plenary can, after a proposal from the president of ten MPs, adopt shorter max-
imum times, but not shorter than 3 minutes.
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the whole duration of the parliament, unless they are appointed to ministe-
rial posts, and therefore vacant their seat in the parliament, or their party
need to re-assign their committee-members for strategic or practical reasons.
However, most MPs serve in the same committee for the whole parliament.

Perhaps the most important committee for our paper is the workings of
the Energy and Environment committee.23 It is hence useful to examine
the composition of this committee, listed in Appendix Table A6.1. The
composition of the Energy and Environment committee reflects the principle
that the committees should reflect the party composition of the plenary.
There is no similar norm or pattern of geographical representation. Oslo
(the county with the most representatives) is the only county with three
committee members throughout the whole parliament. Nordland, despite
only having nine MPs, has two members of the committee for the duration
of the parliament. This is noteworthy as it is the county of one of the most
contested areas for potential new oil exploration, namely the area around
the picturesque Lofoten, where fishing interests and the tourist industry has
teamed up with environmental interests.

The county of Rogaland had 14 out of the 169 representatives during
the 2013 - 2017 parliament. Only two of these representatives changed com-
mittees. Roy Steffensen from the Progress Party left the Committee for
Education and Research in October 2015 to join the Committee of Finance
and Economic Affairs. Geir Pollestad from the Center Party left the Energy
and Environment Committee in April 2014 to chair the Business and Indus-
try Committee. The departure of Pollestad occurred just a couple of months
before the collapse in the global oil price. He was replaced on the committee
by Marit Arnstad, who had just been elected as head of the parliamentary
delegation for the Center Party.

23Other key committees include the Committee of Finance and Economic Affairs and
the Committee of Labour and Social Affairs.
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Table A6.1: Composition of the Energy and Environment committee

Position Name Party Dates County
Chair Elvestuen, Ola V 22.10.13-30.09.17 Oslo

1st vice-chair Aasland, Terje A 22.10.13-30.09.17 Telemark
2nd vice-chair Astrup, Nikolai H 22.10.13-18.12.15 Oslo
2nd vice-chair Bru, Tina H 21.01.16-30.09.17 Rogaland

Member Aarbergsbotten, Torhild H 18.12.15-30.09.17 Sør-Trøndelag
Member Aasland, Terje A 17.10.13-22.10.13 Telemark
Member Arnstad, Marit Sp 22.04.14-30.09.17 Nord-Trøndelag
Member Astrup, Nikolai H 17.10.13-22.10.13 Oslo
Member Aukrust, Åsmund A 17.10.13-30.09.17 Akershus
Member Bru, Tina H 17.10.13-20.01.16 Rogaland
Member Eide, Rigmor Andersen KrF 17.10.13-30.09.17 Møre and Romsdal
Member Elvestuen, Ola V 17.10.13-22.10.13 Oslo
Member Fredriksen, Jan-Henrik FrP 17.10.13-30.09.17 Finnmark
Member Grimstad, Oskar J. FrP 17.10.13-20.01.16 Møre and Romsdal
Member Hansen, Eva Kristin A 17.10.13-30.09.17 Sør-Trøndelag
Member Hansson, Rasmus MDG 17.10.13-30.09.17 Oslo
Member Henriksen, Odd H 17.10.13-30.09.17 Nordland
Member Henriksen, Per Rune A 17.10.13-30.09.17 Hordaland
Member Holmås, Heikki Eidsvoll SV 17.10.13-30.09.17 Oslo
Member Korsberg, Øyvind FrP 20.01.16-30.09.17 Troms
Member Ljunggren, Anna A 17.10.13-30.09.17 Nordland
Member Milde, Eirik H 17.10.13-30.09.17 Østfold
Member Pollestad, Geir Sp 17.10.13-22.04.14 Rogaland

Data and preprocessing

Data

We rely on the Talk of Norway dataset (Lapponi et al. 2017) to examine

whether speeches are different in the treatment session. The dataset consists

of all speeches in the Storting from 1998-2016, appended by a large set of

metadata variables and automatic linguistic annotation of the speeches.24

The data is openly accessible from the Talk of Norway Github repository,

with accompanying packages for both Python and R.25

24These are obtained through the Oslo-Bergen tagger (Johannessen et al. 2012). This
tagger provides sentence and token boundaries, parts of speech, morphological features,
and lemmatized tokens.

25See https://github.com/ltgoslo/talk-of-norway.
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Preprocessing

We use the automatically annotated speech files that come with the Talk of

Norway corpus for text normalization. More specifically, we use lemmatized

words combined with parts-of-speech tags.26 We also include both lemma

unigrams and lemma bigrams in our estimation, allowing us to relax the

assumption that word order is ignorable.27

We use standard tools in text analysis such as removing punctuation, low-

ercase all characters, remove stop words, exclude 490 speeches because they

are shorter than 20 lemmas and all lemmas used in less than five documents.

We thus remove data not contributing to topics differentiation. Doing so

significantly decreases computational time.

Table A6.2 shows some descriptive statistics of the speeches used in our

main analysis.

The results from any topic model is the result of the text and the number

of topics selected. The number of topics determine the coarseness of the

different topics recovered by the model. When the number of topics is set

very high, we risk that each topic is very particular to one or a handful

of speeches. Then speeches by different speakers on substantively the same

topic may be classify as different topics due to particularistic choice of a

small number of words that are irrelevant for the substantive content of the

26A lemma parts of speech unigram of the word “houses” is, for example, indexed as
“house:noun” in our application

27With unigrams, all words are seen as independent from its neighbors; the words basi-
cally has no context in the analysis. Bigrams relax the bag-of-words assumption slightly by
introducing word pairs (“political party” is here regarded as one token, whereas it would
be two in a unigram approach). Our main analyses shows only results with combined
lemma bigrams and unigrams.
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Table A6.2: Descriptive text statistics for MPs in the data over counties.

County N MPs N speeches Speeches/MP
Akershus 17 1320 77.65 379.10

Aust-Agder 5 397 79.40 344.77
Buskerud 11 975 88.64 372.10
Finnmark 7 505 72.14 299.84
Hedmark 8 1152 144.00 299.85
Hordaland 16 1505 94.06 319.69

Møre og Romsdal 11 777 70.64 302.13
Nord-Trøndelag 6 647 107.83 295.53

Nordland 10 523 52.30 326.71
Oppland 8 715 89.38 307.00
Oslo 18 2452 136.22 331.83

Østfold 11 514 46.73 326.20
Rogaland 13 1212 93.23 321.68

Sogn og Fjordane 5 528 105.60 297.21
Sør-Trøndelag 11 851 77.36 299.60

Telemark 6 473 78.83 342.68
Troms 6 603 100.50 303.25

Vest-Agder 7 443 63.29 341.81
Vestfold 8 475 59.38 341.38
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topic. In parliamentary debate settings, a very high number of topics may

separate speeches on the same substantive topic by party. Moreover, a very

high number of topics may also identify each debate on same substantive

topic as a different topic with distinguishing features that are very particular

to a particular debate. In contrast, if the number of topics is set too low,

then we risk that topics that are substantively different are merged together.

Then the result is that the topics do not make substantive sense. Within

the field of Natural Language Processing (NPL) several measures have been

develop to evaluate to what extent topics are coherent within themself and

distinguishable from other topics. It is such methods that we relied on for

initially selecting the number of topics for our analysis. In short, we let the

data decide the topic structure in the Parliament. This is implement in STM

through the spectral configuration (Roberts, Stewart, and Tingley 2016, 83).

This approach resulted in 99 topics. After carefully investigated the content

of these topics, we decided that there was no need to select a different number

of topics for our analysis, as the topics made substantive sense and clearly

distinguished between different topics. In addition, we estimating the model

with the number of topics ranging from 90 to 110, all the topics that we

focused on in this analysis were identified as different topics. When setting

the number of topics a lot lower, we saw that several of the topics that we

have good theoretical reasons to treat as different were mashed together into

substantively heterogeneous topics. When we set the number of topics a lot

higher than 99, we saw that very similar speeches given by different people

or at different point in time were treated as different topics altogether. As

a result, we decided that there was no good reason not to report the results
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from the data-driven exercise of picking the number of topic. Note however,

that in these models there is no such thing as the correct number of topics.

Below, we provide the reader with illustrations of the topic content.
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Illustrations of topic content

We validate our main three topics and their content in various ways to be

sure that they capture what we are looking for. Because our model sets 99

unique topics, our first task was to zoom in on the potential topics we were

interested in. We roughly labeled all topics based on the top 10 loading

words, and suplemented by reading some top texts if in doubt. All topics

consisting of procedural language and dominated by the secondary Norwegian

language, Nynorsk, were disregarded.

For the substantive topics remaining, we searched for keywords in the top

100 loading words (FREX) for each topic. For example, using the keyword

“environment” yielded 3 topics (12, 23, and 96). Topic 23 turned out score

high on words related to the fish industry, something the top texts of that

topic also reflected. Topic 96 gave words about environmental academic

research, also reflected in the top texts for that topic. And, topic 12 gave

top words related to shifting the economy from industries with high levels

of CO2 emissions to environmental-friendly industries (“the Green Shift”).

Then we did the same process for other related keywords, such as “green”,

“climate”, and so on, until we were confident on which topic reflected the

“Green Shift”. Next, we also wanted to include topics for the development of

the oil industry. Here, we started by simply searching for the keywords “oil”

and “gas”. This only gave one hit: topic 25. We then expanded the search

by using keywords such as “energy”. This gave a second candidate: topic 84.

But, by further inspection this topic was a bit more vague than topic 25, and

was mainly about the Norwegian pension fund (revenue from the oil sector
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which is invested around the globe for future generations’ benefit). Last, we

wanted to look at the effect of the shock on how MPs spoke about the work

force, and unemployment in particular. Here, we started the keyword search

with “unemployment”. This gave one topic: topic 32. In order to make

sure this was the right topic, we also expanded this search with keywords

such as “lay off”, “work”, and more. This gave four additional topics: 4,

9, 17, and 76. Topic 4 was pre-labeled as a Nynorsk topic and topic 9

as a procedural language topic. Topic 17 loads highly on a hot debate in

Norway over the 2010s – temporary work contracts. Finally, topic 76 consist

of speeches on government benefits such as parental leave, disability benefits,

and unemployment benefits.

Below, we show 1) the top loading words, 2) top loading texts, and 3)

and validation through external keywords for the three topics we eventually

picked out for analysis.

Top words. Figure A6.2 shows the top 10 loading words (in Norwegian

and English) for our three main topics over four different ways of measuring

the importance of words in topics. Prob shows the raw probability loading of

a word in a given topic, Lift divides the topic-word distribution by the word

count probability distribution , FREX balances the frequency of a word in

a topic and how exclusive it is for that topic compared to other topics, and

Score also accounts for the probability loading a word has across all topics

by dividing the log frequency of the word by the log frequency over all topics

(see Roberts et al. 2019 for more information).
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Figure A6.2: Top 10 tokens for the three analyzed topics over four measures
of importance.

Top speeches. As a further validation of the topic contents, we als show

the top three loading speeches from each of the main three topics used in

the analysis. That is, the speeches that have the highest amount of words

associated with these topics. The speeches below are translated using Google

Translate, in order to not introduce any bias from the authors. We have, of

course, also read more of the top texts (around top 20 for each topic) in order

to be certain we capture the correct concept here.

Green shift:

1. Rigmor Andersen Eide (Christian Democratic Party – 0.84 topic load):

I am glad that the partnerships have started the green shift to-

gether. It is therefore important in the future to be concrete.

There is much talk about the transport sector – about road and

rail. But the maritime sector – which I would like to point out
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– can in future take a significant share of the reduction in emis-

sions and can take a globally leading role in green shipping and

the green shift. Developing a cleaner shipping business is like a

triple benefit with a triple gain: It is good for the environment,

it is good for Norwegian value creation, and it will be profitable.

Norway should have a vision of establishing the world’s most ef-

ficient and environmentally friendly sea transport in Norwegian

waters. The average age of Norwegian ferries and speedboats is

close to 30 years, and many of them are pure emission bombs.

My question is: Will the government use this opportunity – at

a time when parts of the maritime industry are struggling .- to

encourage, through offensive measures, a green shift by renewing

the ferry and speedboat fleet?

2.Pål Farstad (Liberal Party – 0.71 topic load):

A month ago I was with Trine Skei Grande visiting Norsk Mar-

itimt Kompetansesenter in Ålesund. NMK houses well over 800

high-skilled jobs in the maritime sector. Our main message was

that they were ready to take a leadership role for new environmen-

tally friendly technology and to take a leading position in the new

growing green market - nationally and globally. In short: They

care about future. But to achieve this, they are dependent on

some national measures, including that ferries, coastal freighters

and speedboats should have zero emissions by 2030 and that we

will put in place a tendering regime for zero-discharge technol-
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ogy for new ferry tenders as soon as possible, preferably by 2016.

These are measures that do not cost money, but which require

political leadership, about daring to invest in the green shift in-

stead of yesterday’s solutions and technology. So my question to

the Prime Minister is the following: Will the Prime Minister join

the maritime industry to bring about the green shift?

2.Trine Skei Grande (Liberal Party – 0.71 topic load):

I think it is very important that we dare to take into account the

consequences of a green tax commission. Then we have to actively

use our tax and duty systems to make those adjustments, make

it profitable for people to choose the green solutions and make

it attractive for people to opt out of those that have negative

consequences. I believe that we must be able to use our tax

and duty systems actively to bring about green growth. Then

we have to turn our business from the oil-dependent business

we have in your constituency. We must be able to turn that

competence into new energies, more forward-looking energies and

achieve growth in the green sectors in the future. This is the

restructuring Norway is going through. It’s going to be painful

and big, and we need to be able to use our tax and duty system

actively to achieve that. It is perhaps one of the means I think

will work best.

Renewable versus oil sector:

1. Tina Bru (Conservative Party – 0.81 topic load):
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Norway’s history as an oil and gas nation is in many ways an ad-

venture. Up to the 1970s, GDP per capita in Norway was below

the average in Western Europe. After that time, Norway has ex-

perienced significantly faster and more stable growth than most

other countries. While economic growth has gone up and down

in most other industrialized countries, it has almost only gone up

and down in Norway. After Norway’s new future as an oil na-

tion had become a reality, what was to become known as the Ten

Oil Commandments was written in 1971. Already in this early

phase of our new role as an oil and gas nation, we fortunately had

foresighted politicians in the Storting’s industrial committee who

knew what kind of significant responsibility our gold discovery un-

der the sea brought. The first oil Commandment states: "That

national governance and control must be ensured for all activities

on the Norwegian continental shelf." This is an important prin-

ciple, which Norway has adhered to since the start of the oil ad-

venture. Through the establishment of the Norwegian Petroleum

Directorate and Statoil in 1972, Petoro and Gassco in 2001, as

well as the Petroleum Safety Authority Norway in 2004, the de-

sire for full national governance and control has been fulfilled.

The government is committed to preserving and strengthening

the state’s ability to secure the greatest possible value creation

from our fossil resources. This is precisely why the government

is strengthening both the NPD and Petoro in this budget. In

this way, the NPD’s opportunity to contribute to the work on in-
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creased recovery is increased and Petoro’s opportunity to follow

up the state’s ownership interests, especially aimed at measures

in existing fields, is better. Increased recovery and continuous

investment are necessary for us to maintain a steady level of ac-

tivity over time. Fortunately, there is broadly a consensus on the

importance of, and the direction for, the Norwegian petroleum in-

dustry. The ten oil Commandments still remain as a map for the

road ahead. This is good, because predictability and long-term

visibility are very important for this industry. The petroleum

industry is the engine of the Norwegian economy. 250,000 peo-

ple are employed directly or indirectly here. The state derives

one third of its revenues from this - almost NOK 350 billion for

2013. There is no doubt that Norway, as we know it today, would

have looked very different without the oil and gas industry. Some

would argue that we must phase out and shut down the Nor-

wegian petroleum industry in order to fight the world’s climate

change. I think climate change is something we must take very

seriously. Norway must also do its part and have a responsibil-

ity. But I do not agree that the closure of Norwegian oil and

gas business is the solution to the problem. The climate chal-

lenges must be viewed from a global perspective. The world has

a growing need for more energy. More and more people are being

lifted out of poverty, and more and more countries are experi-

encing economic growth. I believe our petroleum industry is an

important contribution to solving the world’s energy and climate
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challenges. Already in 1971, we were concerned about environ-

mental considerations in oil policy. The fourth oil Commandment

states: "That the development of an oil industry must take place

with due regard to existing business activities and nature and

environmental protection". We have been concerned about this

ever since. The Norwegian continental shelf is responsible for the

world’s most climate-friendly oil and gas production. Emissions

per produced unit of oil and gas from the Norwegian continental

shelf are significantly lower than from other countries’ petroleum

provinces. This has not happened by itself. There is consider-

able willingness for restructuring and the ability to develop new

and more environmentally friendly technology behind this. Nor-

wegian gas production, precisely because of good technology, is

considerably more environmentally friendly than gas production

in many other parts of the world. That is why it is important

that we increase our efforts in research so that we can continue

to use our oil wealth to develop new technology that will help the

world reach its climate goals. In this budget, NOK 36 million is

more for petroleum research, which is a good start. Less access

to oil and natural gas is likely to lead to increased use of coal in

many countries. The IEA states that in the green scenario for the

future, the energy mix will also have a significant impact on fossil

energy. The question is, first and foremost, what proportion will

come from coal or from oil and natural gas. Norwegian petroleum

activities are part of the solution. This does not mean that we
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should not invest in renewable energy and other environmentally

friendly solutions. This is not about either-or, but it is about

both-and.

2. Anna Ljunggren (Labor Party – 0.79 topic load):

Through our 40-year history of oil and gas, we can refer to an in-

dustry that now indirectly employs 250,000 people and accounts

for 29 per cent of the state’s revenue. We have managed the re-

sources for the good of the community. Norwegian oil and gas

policy has been characterized by predictability, profitability and

continuous access to new areas, but at an appropriate pace that

will allow resources to last for decades to come. A steady pace

of correct activity is important for the supplier industry. Simply

put, one can say that neither a too high tempo nor a slow tempo

is good for Norwegian workplaces. Norway is and has always been

a stable and predictable supplier of oil and gas. This is a com-

petitive advantage today. Gas can unite the European targets

for delivery-safe energy and reduce greenhouse gas emissions. If

coal is replaced by gas in electricity production in Europe, this

alone will hardly meet the EU’s CO2 targets. Gas needs to re-

place coal, then we have a chance to reach the targets. Now the

oil and gas activities are being moved north, so that the region I

come from can also take part in the oil adventure. For the Labor

Party, it is important that we make sure that the oil industry is

given access to new areas, while still meeting the world’s most

173



stringent environmental requirements. Although the industry is

gradually moving north, efforts must also be made to increase

recovery from already existing fields. The oil and gas business

on the Norwegian continental shelf is a pillar in the Norwegian

economy. The business has provided ripple effects in the form of

jobs across the country. It has contributed to business develop-

ment, technology development and social development that has

benefited the entire country. The background to the proposal

we are currently considering is a desire to reduce Norwegian oil

and gas production. Coincidentally, we would like to consider the

proposal of the Green Party on World Environment Day. Fossil

energy sources account for about 80 per cent of the world’s en-

ergy supply and are the main cause of greenhouse gas emissions

and anthropogenic global warming. Oil alone equals one third of

the world’s energy consumption. I agree with the Green Party

and Rasmus Hansson that extensive changes in energy use are

necessary if harmful climate change is to be avoided. But even

in the IEA’s two-degree scenario, fossil fuels cover two-thirds of

energy consumption in 2035. Oil and gas are an essential part of

the global energy mix for the foreseeable future. One of the most

important measures that could lead to lower CO2 emissions is

increased production of renewable energy. Energy efficiency mea-

sures must be implemented, we must replace coal with gas, and

we must develop methods for capturing and storing CO2. The

Storting’s overall goal, most recently addressed in the petroleum
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report, is that Norwegian petroleum policy must be characterized

by long-term prospects and predictability for continued value cre-

ation on the Norwegian continental shelf. At the same time, it

is important that the focus is constantly on the environment and

safety in order to ensure good and sustainable resource manage-

ment. Canceling the allocation of new blocks in the 23rd licensing

round is not considered to be predictable policy and in line with

the Storting’s goals for petroleum policy. The Labor Party will

therefore vote against the proposals of the Green Party and the

Environment Party.

3. Rigmor Andersen Eide (Christian Democratic Party – 0.78 topic load):

Thanks to the interpellant who raises this theme and clearly

points out the impatience and pervasive pessimism that is in the

offshore wind environment. We have the legal framework clear,

the research and competence environments are there, and I ex-

pect the Minister to lift this further in the work on forthcoming

energy reporting. The North Sea oil has given us tremendous

values and contributed greatly to the development of our welfare

society. That’s the reason to be grateful. At the same time, we

see that oil resources create major challenges. The combustion of

oil and other fossil energy sources is destroying the climate on the

planet by contributing strongly to global warming. Therefore, it

is not desirable that everything be recorded and that everything

should be used. The use of fossil energy accounts for around 70
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per cent of greenhouse gas emissions globally, while at the same

time increasing the demand and use of energy in the world in line

with the population and improving living standards. Increased

production of renewable energy will therefore be an important

contribution to a better environment globally. More than $ 900

million must be invested annually to reach the two-degree target.

Therefore, offshore wind power could provide a significant contri-

bution to the renewable energy produced, also here in Norway. It

is therefore important that investments do not stop now. It is a

serious problem raised by the interpellant, as mentioned earlier,

that the great optimism in the offshore wind environments has

been turned into pessimism. Unfortunately, the situation is not

unique to Norway. Several countries have already invested sig-

nificantly in the development of marine energy, and in particular

offshore wind turbines as fixed installations at relatively small

depths. But the financial crisis has slowed the development of

offshore wind turbines around the world. It is difficult to predict

the future, but I have a hope that today’s fossil energy production

will eventually be replaced by renewables, also in the North Sea,

and that today’s oil installations in the North Sea in some years

– perhaps many – can be replaced by wind turbines and other

renewable energy technologies. Investment in offshore renewable

energy will represent opportunities for Norwegian companies and

expertise environments. The global offshore wind power mar-

ket could grow rapidly. Norwegian companies can become part

176



of this. We already have considerable expertise from offshore

petroleum activities and onshore power generation, and we have

a great deal of offshore wind, which together can provide unique

opportunities in renewable offshore energy production. Norway

currently has an important position as energy supplier to Europe.

By further investing in energy production, we will further develop

Norway’s role as energy power.

Unemployment:

1. Marianne Marthinsen (Labor Party – 0.90 topic load):

Lower wage growth, lower oil investment, lower interest rates,

increased unemployment – these are the prospects that most

economists envision for the Norwegian economy. We recently

saw an example of that in DN [Norwegian newspaper] yesterday,

where 25 macroeconomists responded to a survey conducted by

the newspaper. After this government took office, the pace of the

economy slowed, employment growth slowed, and unemployment

increased. The government’s response to it so far has been to

make it more costly to lay off employees rather than go to layoffs.

As a result, more people have lost their jobs and companies are

losing valuable expertise. According to Norsk Industri, as many

as 3,000 employees in their companies could be laid off instead of

losing their jobs last year. Instead, the government has made it

its main priority to cut taxes for the country’s most prosperous,

tax cuts that the government has not been able to reimburse con-
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tributes to anything but growth in differences. With the situation

we see in Norwegian working life now, will the Prime Minister and

the government, as the Labor Party has done in our alternative

budgets, reverse the tightening that this government did in the

layoff regulations?

2. Else-May Botten (Labor Party - 0.87 topic load):

We are now seeing a dramatic situation related to the supplier

industry. Hardest hit so far are the coastal counties Rogaland,

Vest-Agder and the prime minister’s home county, Hordaland.

So far, around 7,000 employees have lost their jobs, and only 170

have been laid off. All this suggests that this will affect many

more along the coast in the time ahead. The background to the

situation is falling oil prices, fewer contracts, less maintenance,

less oil service and fewer modifications on the Norwegian conti-

nental shelf. This strikes directly into the supplier industry and

creates turmoil throughout the value chain. Politically, the situ-

ation requires an active business policy - a countercyclical policy,

which in the short and long term can help to retain important

competence, which in turn can contribute to value creation in the

future. Does the government have a plan to address this situa-

tion with measures that can be targeted and good with a view to

meeting this challenge?

3. Per Rune Henriksen (Labor Party - 0.84 topic load):
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There is a lot of talk about change from the Minister of Trade,

but as long as tax cuts are the most powerful tool that the gov-

ernment can offer, I would rather call it redistribution. When

we have proposed specific measures for restructuring in both the

supplier industry and the industry in general - as we did in the

proposal to strengthen Enova and to identify and utilize the com-

petence of the supplier industry in other industries - then we do

not get the government or its support parties in the Storting with

us on this . Norsk Industri yesterday said at the previously men-

tioned hearing that growth in the supplier industry was greatly

underestimated. Now the downturn is underestimated. Is it really

that we cannot expect any special measures from the government

towards Norway’s largest industrial industry, which will have as-

signments in the future, but which will for some years now be

struggling?

External keywords. Seeing as the ToN corpus also has a list of keywords

– unrelated to the topic model – attached to each speech, we can validate

even further whether our topic model give us sensible topics. This is done

by identifying whether speeches contain the keywords "Environment" for the

"Green shift" topic, "Oil" for the "Renewable vs. oil sector" topic, and "Em-

ployment" for the "Unemployment" topic.

Figure A6.3 shows the mean topic loadings over all speeches for these

three topics we focus on in our analysis. The points on the left side of the

plot show the mean for speeches which has a keyword match for each of the
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Figure A6.3: Mean topic proportions for keyword matches and no keyword
matches.

three topics, and the right side shows the mean for the speeches without a

match.

As the proportions are double or more for the speeches that match on

keyword compared to those that do not for the same topic, we are confident

that our topic model has identified the underlying concepts we are interested

in.

Other topics. Last, we investigate want to make sure the topic model

is cohesive over other topic effects. In figure A6.4, we plot the expected

topic proportions for a topic about budget allocations. These are mainly

discussed during the late fall and early winter in Stortinget. Thus, we split the

effect between October through December and January through September.

Clearly, MPs talk more about the budget topic when they are supposed to,

with a difference of about 1.2%.
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Figure A6.4: Expected topic proportions for budget topic in late fall and the
resto of the year.

Expected topic proportions before and after oil price

shock

Figure A6.5: Expected topic proportions before and after oil price shock over
selected topics and all counties.
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“Placebo”-analysis

Table A6.3: “Placebo”-analysis using data from the previous Storting.

Other
Rogaland counties Difference

“Green shift”

Before .79 .45 .34
(.25) (.07) (.26)

After 1.32 1.54 -.22
(.32) (.10) (.34)

Difference .53 1.09 -.56
(.41) (.12) (.43)

“Renewable versus oil sector”

Before 1.68 .83 .85
(.29) (.08) (.30)

After 1.32 .57 .74
(.31) (.07) (.32)

Difference -.36 -.26 -.11
(.42) (.11) (.44)

“Unemployment”

Before .57 .83 -.25
(.19) (.06) (.20)

After .47 .76 -.29
(.22) (.07) (.23)

Difference -.11 -.07 -.03
(.29) (.09) (.31)

Note: Standard errors in parentheses.
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(a) Green Shift (12) (b) Renewable versus oil sector (25)

(c) Unemployment (32)

Figure A6.6: Bootstrapped median topic percents for the three topics under
investigation over parties. Lower and upper confidence bands show 0.05 and
0.95 quantiles from the bootstrap.

Party effects

In order to make sure the results are not driven by partisan devides, we plot

the mean topic proportions over our three main topics in figure A6.6. The

figure shows the topic attentions pre- and post-oil price bust for each party.

We do not find large variation across parties, except that the Green Party

increased their attention to renewable energy to a larger degree than the

others, while the Center Party decreased their attention to unemployment

to much larger extent than the other parties. Consequently, we argue that
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there is little reason to believe partisan effects are driving the results from

our analyses.

Results with committee fixed effects

Figure A6.7: Expected topic proportions before and after oil price shock over
selected topics including committee fixed effects.
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Results with other counties as treated in rotating fash-

ion

Figure A6.8: Expected topic proportions over selected topics for all counties.
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Results for unrelated topics

Figure A6.9 shows the expected topic proportions pre- and post oil shock

for Rogaland and all other counties collectively for five substantial topics

we belive are unlikely to be related to the oil shock. As the figure shows,

there are no substantial changes in focus for the the group of other counties

or Rogaland in these topics, except for the Health Sector topic, which is

somewhat higher for Rogaland in the post-treatment period. On further

inspection, this seems to be a sole product of an MP from Rogaland (Olaug

Bollestad (KrF)) on the Health committee becoming more active in this topic

after the start of a new session (average topic load of 0.08 before and 0.13

after the oil shock).

Figure A6.9: Expected topic proportions over selected unrelated topics for
Rogaland versus all other counties.
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