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A B S T R AC T  | This article analyzes policy innovation in Colombia, through the adoption of a new centra-
lized oil-rent management system in 2011, after 20 years of decentralized policies. Using a policy-design 
framework, we identify a causal mechanism linking the opening of a policy window to policy change as 
a combination of the emergence of a new policy network, the adoption of a new policy paradigm and the 
selection of a new instruments mix. Drawing on Bayesian statistics, the 11 tests conducted on the causal 
mechanism show the importance of State resources of information, authority, treasury and organization to 
assess the outcome of policy change.

K E Y WO R D S  | Thesaurus: Colombia; innovation. Author: policy design; process tracing; oil rents

Un mecanismo causal de innovación de política pública: la reforma del sistema de gestión de rentas 
petroleras en Colombia

R E S U M E N  | Este artículo analiza la innovación de políticas públicas en Colombia, a través de la adopción de un 
nuevo sistema centralizado de manejo de rentas petroleras en 2011, tras veinte años de políticas descentrali-
zadas de regalías. Aplicando un marco analítico basado en el diseño de políticas, identificamos un mecanismo 
causal relacionando la apertura de una ventana de oportunidad con un cambio de políticas públicas, como 
resultado de una combinación de la aparición de una nueva red de política, la adopción de un nuevo paradigma 
de políticas y la selección de una nueva mezcla de instrumentos. Con base en las estadísticas bayesianas, las 
once pruebas aplicadas al mecanismo causal muestran la importancia de los recursos estatales de información, 
poder, hacienda y organización para explicar el cambio de políticas públicas.

PA L A B R A S  C L AV E  | Thesaurus: Colombia; innovación. Autor: diseño de políticas; seguimiento de procesos; 
rentas petroleras
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Introduction: Innovation as Policy Change

Innovation is often related to competition and the 
private sector both in scholarship and in political dis-
course (OECD 2005; Reta 2016, 12), but governments 
are also interested in innovations that allow them to do 
more with less and, furthermore, in a transparent and 
consensual fashion (Considine, Lewis and Damon 2009, 
25). Yet the public sector has been described as a rigid 
scenario, with low sensibility to contextual change and 
poor incentives (Altshuler 1997; Ballart 2001, 16), and a 
bureaucratic layout that tends to limit the emergence 
of new innovative proposals (Armstrong and Ford 2001, 
18; Crozier, 1974; Kooiman 2003, 116).

A policy innovation is essentially a policy change, 
although not every policy change is an innovation 
(Howlett 2014, 397; Moore, Sparrow and Spelman 1997). 
So what special features should a particular policy 
change present in order to qualify as innovation? (Jor-
dan and Huitema 2014a, 389). Policy innovations are not 
limited to postulating new and fascinating ideas but 
rather to implementing new practices implying a sig-
nificant change of commonly accepted protocols (Alt-
schuler and Zegans, 1997; Cejudo, Daussage and Michel 
2016, 18). Thus, for a change to qualify as innovation, 
it ought to be relevant, general and sustainable for its 
effects on behaviors and operations to be noticeable 
(Moore, Sparrow and Spelman 1997, 276).

The definition of policy innovation can refer to inven-
tion (Bingham 1978, 180), diffusion (Rogers 1983, 11; 
Walker 1969, 881), or even to evaluation of subsequent 
effects (Daglio, Gerson and Kitchen 2015, 4; Hilden, Jor-
dan and Rayner 2014; Jordan and Huitema 2014a; 2014b). 
The concept rests on its attributes as the introduction 
of disruptive, original, hitherto unseen and disturbing 
practices that permanently alter the fundamentals of 
a policy by moving away from its core status quo ante 
(Howlett 2014, 2; Lynn 1997; Polsby 1984). Furthermore, 

its implementation implies a certain risk (Altshuler 
1997; Bingham 1978) due to its experimental nature, 
the uncertainty of its real impacts, and the possibility 
of producing unexpected effects. It is therefore rele-
vant to ask at some point why and how innovations are 
adopted in a policy design.

This article aims at defining a theoretical causal mecha-
nism to explain policy innovation with enough abstrac-
tion and parsimony to be tested empirically in case 
studies. Drawing on a critical realist ontology (Jackson 
2016), the research was guided by a neo-institutional 
theory of policy change explaining the interactions 
between actors’ interests and ideas with formal and 
informal institutions (Hall 1993). The argument is that 
policy innovation is a particular kind of policy change 
in which new objectives and means are combined in a 
hitherto unseen way.

The causal explanation is not oriented toward a pre-
dictive theory, which would derive from a probabilis-
tic inference, but rather toward the identification of a 
context-dependent pattern defined as a causal mecha-
nism linking institutional change to policy innovation. 
The case study is based on Colombia’s policy of oil-rents 
management. This case presents an insightful experi-
ence of policy change, through the creation of a cen-
tralized General Royalties System (SGR for its Spanish 
acronym) in 2011 that reversed two decades of decen-
tralized distribution of royalties.

After this introduction, the remainder of the article 
is organized as follows. The second section presents a 
theoretical discussion on policy innovation as an institu-
tional problem. The third section describes the methods 
utilized to test this theory by drawing on process tracing 
and Bayesian formalization. The fourth section includes 
a description and a discussion of the results. The final 
section draws some conclusions regarding the theoret-
ical and methodological implications of the case study.

Um mecanismo causal de inovação de política pública: a reforma do sistema de gestão de rendas  
petroleiras na Colômbia

R E S U M O  | Este artigo analisa a inovação de políticas públicas na Colômbia por meio da adoção de um novo 
sistema centralizado de gestão de rendas petroleiras em 2011, após 20 anos de políticas descentralizadas de 
regalias. Aplicando um referencial analítico baseado no desenho de políticas, identificamos um mecanismo 
causal que relaciona a abertura de oportunidades com a mudança de política pública, enquanto combinação 
da emergência de uma nova rede de política, a adoção de um novo paradigma de política e a seleção de um 
novo mix de instrumentos. Com base nas estatísticas bayesianas, os 11 testes aplicados ao mecanismo causal 
mostram a importância dos recursos estatais de informação, autoridade, tesouro e organização para explicar a 
mudança de políticas públicas.

PA L AV R A S - C H AV E  | Thesaurus: Colômbia; inovação. Autor: desenho de políticas; seguimento de processos; 
rendas petroleiras
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Theoretical Discussion

Policy innovation as an institutional problem

Since Peter Hall’s path-breaking work on policy change 
(1986), scholars have proposed many different expla-
nations of policy change based on the interactions of 
interests, ideas and institutions (Fontaine, Narváez and 
Velasco 2017), which often overlook the need to define 
the causal mechanism through which these factors 
interplay to produce a particular outcome (Campbell 
2002). Hall drew on Thomas Kuhn’s theory of scientific 
revolutions (1971) to explain a paradigm change in the 
economic policy of the United Kingdom and France 
during the late 1970s and early 1980s.

In Hall’s explanation, the trigger for a major policy 
change was a crisis revealing an accumulation of anom-
alies where real-life events could not be explained by 
the existing policy paradigm (Keynesian economics). To 
solve the crisis, the government was forced to adopt 
policy innovations going beyond short-term measures. 
This triggered the opening of a policy window for a shift 
in the locus of authority, with the advocates of the new 
paradigm (monetarist economics) proclaiming a new con-
ception of policy problems and calling for new policy 
instruments. A policy network, linked to a specific pro-
fession in the State agencies in charge of a policy, gained 
increasing importance in the decision-making process. 
This theory depicts how policy innovation can result 
from stochastic events and resorts to the inventive and 
creative skills of political entrepreneurs who develop an 
acceptable solution to overcome the crisis under pres-
sure. Hence new actors were able to diffuse new ideas, 
knowledge, habits and informal institutions through all 
the organizations where they were involved (Baumgart-
ner 2013, 254; Powell and DiMaggio 1999, 109).

Admittedly, institutional inertia can prevent a crisis 
from altering behaviors and cause an imminent punctu-
ated equilibrium (Mejía 2014, 182), as in the 2008 finan-
cial crisis, which presented the opportunity for a policy 
paradigm change (Béland and Cox 2013; Blyth 2013; Hall 
2013) that has not occurred thus far. Policy innovation 
often goes hand in hand with institutional change, but 
institutional change is not immediate and can even take 
several decades before stabilizing the new interplays 
and normalizing the logics of action promoted by a new 
policy network. It is thus an incremental process by 
means of layering, displacement or shifting (Howlett 
and Cashore 2009; Thelen 2004).

Policy innovations are predictable inasmuch as they 
present solutions that anticipate problems that could 
affect the status quo ante in the future (Borins 2016, 
118). As in the garbage can model (Cohen, Marsh and 
Olsen 1972), they are like existing solutions waiting 
for the opening of a policy window to foster the iden-
tification of a problem and the formulation of a new 
agenda (Kingdon 1995). Once a new policy network has 
gained enough legitimacy in a policy area, a strategy 
is developed to discredit the status quo ante, including 
the dramatization and diffusion of information on a 
policy’s weaknesses or failures, the formulation of new 
programs of action, and the adaptation of discourse on 
the innovation to fit public sentiment (Campbell 1998). 
This strategy also includes a new policy design which 
ends up in a third-order change affecting various policy 
areas (Hall 1993). The innovation is secured when the 
new authority has won enough legitimacy to imple-
ment the new policy, even considering the high-risk 
scenario and without guaranteeing positive outcomes. 
The causal mechanism of a policy innovation is pre-
sented in Figure 1.

Figure 1. A causal mechanism of policy innovation

Trigger Entities engaging in activities Outcome

Shift in the locus of 
authority (Institutional 
change + Opening of a 

policy window)

New policy network 
discredits the status 

quo ante

New policy network 
ideas overlook the 

policy area

Policy design 
expresses ideas 

of the new policy 
network

Policy innovation is 
implemented

Source: Elaborated by the authors.
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A policy design framework

By explaining policy change and innovation at the level 
of instruments mix, this paper emphasizes the impor-
tance of the combination of instruments to achieve a 
government objective (Howlett and Rayner 2013, 172). 
A major problem for policy analysis is to find information 
that allows us to infer if a government is actually doing 
what they are saying they do, instead of performing a 
mere rhetorical exercise. Policy instruments are arguably 
the most objective materialization of the observed phe-
nomenon, since they are the means available to a gov-
ernment to implement a policy (Howlett, Ramesh and Perl 
2009; Lascoumes and Le Galès 2007; Linder and Peters 
1998; Salamon 2010). Hence they offer a way to char-
acterize the dependent variable and define elemental 
aspects such as the existence of a policy, or more com-
plex ones such as the correspondence between aims 
and goals in a particular implementation style (Howlett 
2009; Howlett and Cashore 2009).

The use of instruments mix as source of information 
allows us to evaluate the dynamics and complexity of 
innovation (Schaffrin et al. 2014, 861) through a typol-
ogy of instruments by State resources available to pro-
mote or to restrict changes in their environment (Hood 
1986; 2007; Howlett, Ramesh and Perl 2009). This typol-
ogy includes instruments of nodality of information, 
authority or regulation, treasury and organization. 
Nodality instruments refer to a government’s use of 
information in taking decisions. Authority instruments 
refer to legal mechanisms a government can create and 
use for coercion. Treasury instruments are those relat-
ed to the financial capacity to define positive and neg-
ative incentives. Organization instruments are those 
related to the State’s administrative capacity including 
ministries, bureaucratic agencies, etc.

This typology encompasses all the instrumental aspects 
of public policies. As such, the combination of nodality, 
authority, treasure and organization instruments is 
a necessary and sufficient condition for a policy to be 
effective, regardless of its inputs and outputs. In the 
first place, there is no policy without information, since 
one cannot take a decision without being informed 
about the problem to be treated; conversely, the State 
produces information on policies, since State actors 
transmit information through propaganda, awareness 
campaigns, accountability, etc. Second, there is no poli-
cy that is not regulated by legal rules, or that is not part 
of a legal framework: this can be either implicit (policy 
does not necessarily depend on a specific law) or explic-
it (law is the preferred policy instrument in certain 
regimes). Third, there is no policy without an economic 
counterpart: a policy without a budget is just a state-
ment of principle. Finally, there is not a single policy 
whose formulation, implementation and monitoring 
do not depend on a team and a State agency: although 
many policies are not designed by those who implement 

them, no policy exists without an entity responsible for 
its implementation.

The interpretation of this information brings out a 
wealth of material for policy analysis and is particular-
ly useful for comparison. These sources complement 
other qualitative techniques like interviews and direct 
observation. Organization charts are also a valuable 
input to identify qualified informants. Once informa-
tion sources have been identified, policy instruments 
can be used for process tracing.

Methods

A theory-centered process tracing

Recent discussion on process tracing identifies three dif-
ferent applications of this method: for theory-building, 
theory-testing and explaining-outcome (Beach and 
Pedersen 2013, 13; George and Bennett 2005, 210). All 
three share a deterministic logic of inference and aim 
at opening the black box of causality. However, each 
version presents a different approach to causal mecha-
nisms, defined as theoretical systems of interconnected 
parts that transmit a force from a trigger to an outcome 
(Beach and Pedersen 2013, 29). In theory-building pro-
cess tracing, the inductive approach aims at identifying 
an unknown causal mechanism that is theorized in order 
to transcend a single case study. In theory-testing, the 
deductive approach aims at confirming or disconfirming 
the existence of an already known causal mechanism. 
Explaining-outcome process tracing aims at identifying 
or testing the existence of a causal mechanism, based on 
an outstanding historical event.

The research presented in this paper utilized a 
theory-testing process tracing method, in which a trigger 
and an outcome are linked by a mechanism that has already 
been conceptualized through a logical argument (Beach 
and Pedersen 2013, 14), based on the institutional theory of 
policy change. The aim is to increase confidence in the exis-
tence of a causal mechanism linking institutional change to 
policy innovation, by making empirical predictions about 
the evidence that should be present whether each part of 
the causal mechanism actually exists (Beach and Pedersen 
2013, 95; Bennett and Checkel 2015, 30; Kay and Baker 2015, 
12). These empirical predictions were formulated for each 
part of the causal mechanism of policy innovation and rep-
resent tests of inferential strength to assess their certainty 
and uniqueness (Bennett 2008; Collier 2011, 825; Van Evera 
1997).1 The causal inference in this sense proceeds through a 
“combination of affirmative evidence on some hypotheses 

1	 Increasing the degree of certainty means finding more 
evidence that a theory is true; increasing the degree of 
uniqueness means finding more evidence that rival theories 
can be discarded.
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and eliminative induction of other hypothesized explana-
tions that fail to fit the evidences” (Bennett 2008, 708).

The causal inference in this study follows a Bayesian 
logic, which aims at updating the degree of confidence 
in a theory. Bayesian logic particularly suits the logic of 
process tracing because it is the closest to the investi-
gative reasoning common in daily life, medical exper-
iments and trial procedures (O’Hagan and West 2010). 
Hence scholars wonder about the probability that a 
phenomenon would actually occur considering what 
is known about the context and what has been learnt 
from the theory and previous empirical studies. In its 
simplest expression, this process supports a narrative 
which is expected to be as consistent as possible. More 
formal process tracing aims at the modelization of a 
causal mechanism, based on the quantitative assess-
ment of the available information.

The opportunity to engage in formal process tracing 
remains a moot point. Formalization and statistical 
models of a causal mechanism may create a false 
impression of precision, since the qualitative informa-
tion does not necessarily fit the Bayesian categories of 
priors, hypotheses and evidence (Beach and Peders-
en 2014, 10). However, advocates of formal process 
tracing argue that Bayesian statistics offers the best 
way to identify a specific locus of contention between 
researchers, which makes it an explanation process 
unlike over-indulgent congruence analysis (Checkel 
2015). Most of all, formal process tracing leads to a 
higher commitment to transparent protocols and tech-
niques that can be shared or discarded in the academic 
discussion (Bennett and Checkel 2015; Fairfield and 
Charman 2016; Humphreys and Jacobs 2015).

The Bayesian logic underlying process tracing

That being said, Bayesian logic is based on a different 
conception of probability than quantitative methods 
like standard linear regression (Fairfield and Charman 
2016, 2). While the latter seeks a regular causal relation 
based on a ceteris paribus assumption, the former aims 
at increasing the degree of confidence for each single 
causal relation, based on imperfect information. The 
question addressed at the formalization stage of a caus-
al mechanism is how much does our initial confidence in 
the existence of each part of this mechanism increase 
(or decrease) when bringing out new evidence? (Befani 
and Mayne 2014, 23).

This process starts with Bayes’ theorem, which mea-
sures how the examination of new evidence increases 
or decreases our degree of confidence in a theory or a 
hypothesis. In its simplest version the theorem requires 
three components to calculate the posterior probabili-
ty of a theory (h) to be true, given the existence of an 
evidence (e): p(h/e). These components are: 1/ a prior 

probability of the theory to be true p(h) or false p(¬h), 2/ 
a true positive, or probability of the theory to be true in 
presence of evidence p(e/h), 3/ a false positive, or prob-
ability of the theory to be false in presence of evidence 
p(e/¬h) (Bennett 2015, 278). These components are pre-
sented in the following equation (taken from Bennett 
2015, 281):

 p(h/e) = 
 p(h)  p(e/h)

p(h)p(e/h) + p(¬h) p(e/¬h)

To test a causal mechanism implies identifying what 
evidence (comparable to clues in a criminal investiga-
tion) is expected to be found for each part of the mecha-
nism, in the case of a true theory (confirming evidence) 
or a false theory (disconfirming evidence) (Beach and 
Pedersen 2013, 95; Bennett and Checkel 2015, 30; Kay 
and Baker 2015, 12). These empirical predictions can be 
identified by answering the following question: if each 
part of the mechanism exists, what empirical observa-
tions should be found in the case studied? (Beach and 
Pedersen 2014, 21). According to this statement, such 
empirical predictions present a specific combination of 
certainty and uniqueness and, taken as a whole, they 
define the inferential strength that allows us to move 
forward (Bennett 2008; Van Evera 1997).

The certainty of empirical predictions depends on the 
expected observations that are likely to be found in the 
real world (e), when the proven part of the mechanism 
actually exists (hn). In Bayesian terms, certainty is a 
way to calculate the probability of true positives p(e/
hn). Conversely, the uniqueness of empirical predictions 
depends on the expected observations that are likely to 
be found in the real world (e), when the proven part of 
the mechanism does not exist (¬hn). In Bayesian terms, 
uniqueness is a way to calculate the probability of false 
positives p(e/¬hn) (Bennett 2015, 278). Consequently, a 
high degree of certainty is measured by a high value of 
p(e/hn); a high degree of uniqueness is measured by a 
low value of p(e/¬hn).

The problem of scaling

Formalization requires a punctual numerical value for 
each conditional probability mentioned above, so that 
these values can be included in Bayes’ theorem. In other 
words, we must quantify how likely a piece of evidence 
is to be found whether the hypothesis is true (p(e/hn)) or 
false (p(e/¬hn)).

The confidence in a theory can be ranked on a 
five-grade ordinal scale of values from “almost 
certainly disconfirmed” (if 0%<p(h/e)<9,99%), to “discon- 
firmed” (if 10%<p(h/e)<29,99%), to “somewhat discon-
firmed” (if 30%<p(h/e)<49,99%), to “somewhat con-
firmed” (if 50%<p(h/e)<69,99%), to “almost certainly 
confirmed” (if 70%<p(h/e)<100%). Drawing on this 
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scale, we can rank the degrees of certainty and unique-
ness in order to assign them a random value within 
a reasonable range. Hence certainty could be ranked 
from “not certain” (if 0%<p(e/h)<9,99%), to “almost 
not certain” (if 10%<p(e/h)<29,99%), to “somewhat 
not certain” (if 30%<p(e/h)<49,99%), to “somewhat 
certain” (if 50%<p(e/h)<69,99%), to “almost certain” 
(if 70%<p(e/h)<100%). Likewise, uniqueness can be 
ranked from “almost unique” (if 0%<p(e/¬h)<9,99%), 
to “somewhat unique” (if 10%<p(e/¬h)<29,99%), to 
“somewhat not unique” (if 30%<p(e/¬h)<49,99%), to 
“almost not unique” (if 50%<p(e/¬h)<69,99%), to “not 
unique” (if 70%<p(e/¬h)<100%) (adapted from Beach 
and Pedersen 2014; see also CIA 2005) (Table 1).

Table 1. Ordinal scale of uniqueness, certainty and confidence

Range Confidence Certainty Uniqueness

0,01-0,09 almost certainly 
disconfirmed not certain almost 

unique

0,1-0,29 disconfirmed almost not 
certain

somewhat 
unique

0,30-0,49 somewhat 
disconfirmed

somewhat 
not certain

somewhat 
not unique

0,50-0,69 somewhat 
confirmed

somewhat 
certain

almost not 
unique

0,70-0,99 almost certainly 
confirmed

almost 
certain not unique

Source: Elaborated by the authors, adapted from Beach and 
Pedersen, 2014.

This proposal links each category describing informal 
Bayesian logic with a numerical rank, which offers a 
bridge to the implementation of formal protocols of 
Bayesian inference in process tracing. However, even 
though this scale means a significant improvement 
toward formal scaling of the conditional probabilities 
of each empirical prediction, these grades are separat-
ed by an infinite number of intermediate probabilities. 
Therefore, the model presented here assigns a random 
value to the intermediate grade linked to this category, 
in order to reduce the arbitrariness in defining this val-
ue, after selecting the ordinal category with which the 
conditional probability is described.

Before incorporating new contextual evidence, initial 
confidence in the existence of the causal mechanism 
and its parts in the case study depend on the the-
oretical debate and the available empirical analysis 
(Beach and Pedersen 2013, 84; 2014, 18; Bennett and 
Checkel 2015, 278; Collier 2011, 824). In a mechanism 
that specifies each part and expresses them in terms 
of hypotheses regarding their existence, it is possible 
either to assess the prior confidence for the whole 

mechanism as being the same for each part (Beach and 
Pedersen 2013, 98; Fairfield and Charman 2016, 37), or to 
define a different prior confidence for each part (Beach 
and Pedersen 2014, 17). For the sake of parsimony the 
present model has followed the former option, since 
the latter would imply a complex process of evaluating 
specialized information for each part of the mechanism, 
a topic that exceeds the scope of the present research.

Empirical tests of certainty and uniqueness

Based on the degrees of certainty and uniqueness 
of empirical observations, four kinds of tests can be 
conducted: 1/ straw-in-the-wind tests, combining low 
certainty and low uniqueness; 2/ doubly-decisive tests, 
combining high certainty and high uniqueness; 3/ hoop 
tests, combining high certainty and low uniqueness; 
and 4/ smoking gun tests, combining low certainty and 
high uniqueness (Beach and Pedersen 2013; Bennett 
2010; Bennett and Checkel 2015; Collier 2011).

Passing a test means that the evidence fits in with the 
empirical prediction; conversely, failing a test means 
that the evidence was not found. When passing a 
straw-in-the-wind test, the evidence neither confirms 
nor disconfirms a theory (h), and it hardly disconfirms 
alternative theories (¬h). Failing this test (in absence of evi-
dence) neither disconfirms nor confirms h, but it slightly 
confirms ¬h. Conversely, when passing a doubly-decisive 
test, the evidence simultaneously confirms h and dis-
confirms ¬h. Moreover, failing this test eliminates h and 
significantly confirms ¬h. When passing a hoop test, the 
evidence does not confirm h, and it hardly disconfirms ¬h, 
but failing this test eliminates h and significantly confirms 
¬h. Finally, when passing a smoking-gun test, an evidence 
confirms h and significantly disconfirms ¬h, but failing 
this test neither disconfirms h nor confirms ¬h.

Weakest tests are of little interest for a causal theory 
such as the one presented here, since they do not allow 
us to confirm nor to disconfirm a theory or its alterna-
tive. Strongest tests are difficult to perform straightfor-
wardly in a single case study. Therefore, formal process 
tracing commonly combines various intermediate tests 
for each part of the causal mechanism. Hoop tests aim 
at discarding each hypothesis in absence of evidence; 
smoking-gun tests aim at confirming each hypothesis 
in presence of evidence. The combination of these tests 
can eventually provide a degree of confidence similar to 
that of a doubly-decisive test.

Protocol of Bayesian formalization  
of process tracing

The formalization of the causal mechanism of policy 
innovation followed a four-step protocol that is described 
below and summarized in Annex 1.
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The first step consisted of the theoretical conceptu-
alization of a causal mechanism based on the existing 
theory. This mechanism can be described as the INUS 
condition for the policy innovation to be explained, 
which means each part of it is an Insufficient but Nec-
essary part of an Unnecessary but Sufficient condition 
(Beach and Pedersen 2013, 30; Mackie 1965). A major 
consequence of this conceptualization is that the expla-
nation switched from a probabilistic to a deterministic 
inference, meaning that only taken as a whole does the 
mechanism produce the outcome.

The second step consisted of the operationalization 
of the causal mechanism through a series of hypoth-
eses, which required the identification of the different 
parts of the mechanism as entities engaging in activity 
and the contextual elements allowing the mechanism 
to work effectively (Beach and Pedersen 2013). This 
operationalization produced an empirical narrative 
consistent with the theoretical causal mechanism 
conceptualized in Step 1. Moreover, it considered the 
expression of each part of the mechanism as a hypoth-
esis, which refers to the reasonable conjecture that 
each part of the mechanism actually exists (Beach and 
Pedersen 2013, 83). The hypothesized existence of a 
part of the causal mechanism —coded as hn— is called 
“true theory”, meaning that the part (n) actually exists 
empirically. The alternative hypothesis —coded as ¬hn— 
is called “false theory,” meaning the non-existence of a 
part of the causal mechanism.2

The third step consisted in the design of inferential 
strength tests or the definition of empirical predictions. 
Hoop tests and smoking-gun tests were performed for 
all but one entity of the causal mechanism. An additional 
doubly-decisive test was performed on the policy out-
come. The empirical evidence came from the policy 
instruments of nodality, authority, treasury and organi-
zation, thus complementing the information gathered 
through interviews, speeches and press assessments 
reflecting the different stakeholders’ positions regard-
ing the policy innovation.

The fourth step consisted in the assessment of the 
degree of confidence for each part of the causal mech-
anism and for the mechanism as a whole. The prior 
level of confidence was defined according to a principle 
of indifference (Fairfield and Charman 2016, 6), so that 
the presence or the absence of the mechanism and each 
of its parts received even treatment previous to the 
information analysis. This implies that the prior value 
of each hypothesis is p(hn)=1/n, where (n) is the number of 

2	 Note that (¬hn) has a proper content and is not the mere 
undetermined negation of (hn). Besides, (hn) and (¬hn) form an 
exhaustive group of possibilities, since the process cannot 
generate any result other than to exist or not to exist. They 
are both mutually exclusive hypotheses, since one part 
cannot be simultaneously existing and non-existing.

defined hypotheses. In the present case, two exclusive 
hypotheses were formulated, so that p(hn)=p(¬hn)=0,5.

The posterior level of confidence was then estimated 
through the incorporation of the values of empirical 
evidence into Bayes’ theorem, after conducting a series 
of tests for each part of the mechanism. The results of 
the Bayes theorem can be: if p(h/e)>p(h), then e supports 
h; if p(h/e)< (h), then e disconfirms h; if p(h/e)=p(h), then 
e is neutral towards h (Howson and Urbach 2006, 92, 98).

Results and Discussion

Historical background

Colombia has historically gone through successive com-
modity boom-and-bust cycles. Stochastic variations, 
either in prices, production, or both, have caused sig-
nificant income instability and raised concerns regard-
ing their wicked effects on macro-economic indicators. 
After the discovery of huge oil reserves in Caño Limón 
in July 1983, the country became a net exporter, and a 
new policy area emerged in the early 1990s to deal with 
a new public problem: how to allocate and invest oil 
rents3 for development purposes.

As in many mineral-exporting countries, governments 
face the dilemma of taking advantage of a major reve-
nue source and mitigating its negative economic, social 
and environmental effects. Their royalty policies pro-
vide a way to balance public spending between opera-
tive costs and investments in order to cope with this 
dilemma. In 2011 the royalty policy registered a major 
change with the adoption of new institutional rules 
affecting the relationships between the national and 
local governments. The change consisted of centraliz-
ing the SGR, thus reforming the decentralized system 
that had been in force since the early 1990s. This pro-
cess qualifies as a policy innovation since it implied a 
series of original and previously unheard of disruptions 
in the policy area, through new practices that moved 
away from the status quo ante. Its implementation 
also included a significant level of risk and uncertainty 
regarding the expected results.

Although the legal concept of royalties dates back to 
the late 19th century (Crudotransparente 2015), it was 
not framed within a specific policy until the late 20th 
century, when it became the object of systematic deci-
sions for planning by the government. The history of 

3	 Oil rents are the benefits the State receives from the 
exploitation of oil, either as royalties or as direct income 
from exports. These rents represent a significant share of 
the State’s fiscal income, since oil activities were producing 
around 4,68% of GDP between 2000 and 2013 (Fedesarrollo 
2015, 9) and 45% of exports since 2007 (OEC 2016).
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the oil-rent management system since that time can be 
divided into three different periods.

From 1984 to 1991, the priority given to recovering 
energy self-sufficiency literally eclipsed any attempt 
to plan the investment and distribution of oil rents 
throughout the national territory. Still, this could hard-
ly be considered a specific policy, for the lack of explicit 
objectives coupled with consistent actions and a con-
sistent mix of instruments. For instance, the adoption 
of Law 75 in 1986 aimed at defining the government’s 
share of the production, but it did not actually define 
the priorities or distribution criteria of mineral rents.

The second period started with the adoption of the 
new Political Constitution in 1991. This was an oppor-
tunity to legitimate a new mode of governance foster-
ing decentralization and involving non-state actors in 
policy areas such as royalties. As for the exploitation 
of non-renewable natural resource, the Constitution 
enforced the political autonomy of local governments 
by creating administrative territorial entities with 
specific treasury instruments, in addition to tradition-
al income from the national government. Therefore, 
although the Constitution did not question State own-
ership of underground non-renewable natural resourc-
es, it prioritized the right to participate in rents for the 
territorial entities where natural resources would be 
exploited, produced or transported. In practical terms, 
two distribution mechanisms were created: 80% of the 
royalties would be transferred directly to the depart-
ments involved in those activities, and 20% would be 
transferred to a National Royalties Fund to finance 
high priority projects at the national level (MHCP, 
MINMINAS and DNP 2011, 12).

Meanwhile, a specific institutional system of oil-rent 
management was designed that combined a series of 
rules, procedures, categories, and bureaucratic struc-
tures. Legitimate agencies were created to monitor the 
generation of income from oil production as well as its 
investment and evaluation. This shows that the govern-
ment was pressed to design a policy that would barely 
be altered for two decades, partly due to the armed con-
flict and the veto power of legal and illegal local actors 
(Fontaine 2007).

During this second period, the royalty policy was 
framed within the paradigm of territorial decentraliza-
tion and subsidies, promoted by local governments in 
oil-producing and oil-infrastructure areas. Departing 
from the general definition of royalties as compen-
sation to the Colombian State for the right to exploit 
non-renewable natural resources which was granted 
by the Constitutional Court of Colombia in 1997, these 
actors advocated for more regional autonomy and 
defined royalties as a subsidy for the negative social 
and ecological impacts caused by oil activities. Hence 
departments and municipalities in oil-producing and 

-transportating areas were favored in the productive 
chain within that framework.

This policy faced three major criticisms. First, the dis-
tribution was considered unfair and uneven because 
of the concentration of direct transfers of royalties 
among seven departments representing only 14% of 
the Colombian population (Bonet and Urrego 2014, 2). 
Second, the system lacked effectiveness, since these 
royalties did not have the expected effect on local 
development (Benavides et al. 2000). Third, lawsuits 
were continually brought by control agencies and civ-
il organizations for corruption, dubious investments 
and a low level of social participation in decisions on 
the use of oil rents (Universidad Nacional de Colombia 
2013, 2.4).

In spite of these criticisms, former President Alva-
ro Uribe (2002-2010) failed to reform the system. He 
called for a referendum on October 25, 2003, which 
included a question about reforming Article 361 of the 
Constitution, so that indirect royalties would be used 
to address priority needs in terms of education, sanita-
tion and potable water supply. Positive answers to that 
question did not pass the threshold of votes required 
for approval. President Uribe himself reckoned that he 
had failed to present the Congress with a formula for 
savings based on increased oil rents.

The third period began under the administration of 
President Juan Manuel Santos (2010 - 2018). Bill 2011-
05 was passed in 2011, thereby reforming Articles 360 
and 361 of the Constitution and ordering the creation of 
the SGR. The adoption of a new royalty policy required 
a change of logic in the use of non-renewable natural 
resources and oil rents. The policy would be oriented by 
a new paradigm, according to which the country’s fiscal 
sustainability would become the guiding principle in 
the policy area. This paradigm reaffirmed State owner-
ship of non-renewable natural resources, considering 
underground resources to be part of the nation’s her-
itage, which resulted in all local governments having 
the same access to these incomes, regardless of their 
location on the mineral map (MHCP, MINMINAS and 
DNP 2011, 11). Hence the management of oil rents 
should benefit the nation as a whole, extending beyond 
compensation for local negative impacts (Echeverry, 
Alonso and García 2011, 3).

Departing from the former system, the SGR was divided 
into four financial funds: one for savings and stabili-
zation, one for regional development, one for regional 
compensation, and another one for science, technolo-
gy and innovation. Thereafter, decisions on financing 
would be made by collegial organizations, including rep-
resentatives of both the central and the local govern-
ments. The allocation of resources was to be made on 
demand, and through competitive bids, instead of being 
automatically renewed through annual State-budget 
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allocation. Finally, the projects would be monitored by 
expert commissions during their implementation. The 
transition from the second to the third period is what 
is called policy innovation in this case. The systematic 
comparison of policy contents before and after innova-
tion shows a dramatic change in policy aims and means 

derived from the shift from one paradigm to another. 
Table 2 presents a synthesis of these changes.

The next section presents the causal mechanism of this 
policy innovation.

Table 2. Comparative policy components of status quo ante/innovation

Level of Abstraction General Strategic Operational

Policy aims

Status quo

Administrative 
and financial 

decentralization 
guiding royalty 

distribution

Compensation for 
the effects of oil 
exploitation at  

local level

Priority given to 
local governments 

in oil-producing and 
infrastructure areas

Innovation

Economic and fiscal 
sustainability principles 

guiding royalties 
distribution

Savings and economic 
stability through even 

rent management

All governments (local 
and national) benefit 
evenly from royalties

Policy means

Status quo Decentralization to 
local government

Resource management 
oriented by offer, 

proportional 
compensations and low 

accountability

Direct royalties, 
minimum definition 

of priorities for 
investment and 

coverage, irregular 
monitoring

Innovation
Co-governance 

between central and 
local governments

Resource management 
oriented by demand, 

stabilization funds and 
high accountability

Indirect access 
to royalties, no 
pre-allocation, 

projects subjected to 
formal competitive 

requirements, constant 
monitoring

Source: Elaborated by the authors, adapted from Howlett and Cashore, 2009.
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Conceptualization and hypotheses (steps 1 and 2)

The causal mechanism of policy innovation presented 
here explains how a shift in the locus of authority (T) 
leads to a policy innovation (O), through discrediting of 
the status quo ante (A), the adoption of a new policy par-
adigm (B), and the design of a new policy (C) (see Figure 
1 and Annex 1).

Based on this conceptualization, the operational hy- 
potheses state that the shift in the locus of authority 
(T) resulted from the combination of enhancement of 
new technical and economic agencies advocating for 
a centralized SGR (hT1) and the election of a new presi-
dent, opening a policy window for these agencies (hT2). 
This allowed the diffusion of a discourse discrediting the 
status quo ante at the highest level of the State (hA). This 
led the core ideas defended by the new policy network 
to spread out in the policy area (hB). This caused the 
design of a new policy to be influences by these ideas 
(hC). This resulted in the implementation of inedited, 
disruptive and uncertain reforms in the policy area (hO).

The alternate hypotheses state that one or all of these 
hypotheses may not be true.4 In other words, there was 
no shift in the locus of authority (¬hT), new technical 
and economic agencies advocating for a centralized SGR 
were not enhanced (¬hT1), and the election of a new pres-
ident did not open a policy window for these agencies 
(¬hT2). The discourse discrediting the status quo ante 
was not diffused at the highest level of the State (¬hA). 
The core ideas defended by the new policy network did 
not spread out in the policy area (¬hB). The new policy 
designed was not influenced by these ideas (¬hC). The 
reform implemented in the policy area was not inedit-
ed, disruptive and uncertain (hO).

Empirical predictions and tests (step 3)

For each part of the causal mechanism, a series of tests 
were designed for empirical predictions. First, a series 
of hoop tests were performed on evidence regarding 
each part of the causal mechanism, to discard alter-
nate hypotheses (see Annexes 1 and 2). While passing 
these tests would not significantly increase our degree 
of confidence in our theory, not passing them would 
almost disconfirm it.

As for the trigger, we expected local governments to 
condemn centralism (PT11), if new technical and eco-
nomic agencies advocating for a centralized SGR were 
enhanced (hT1), although these governments might also 
condemn centralism in absence of such enhancement 

4	 The alternate hypotheses are formulated for each part of the 
mechanism. Since causal inferences in process tracing 
are asymmetric, any causal relationship between these 
hypotheses is irrelevant for the present study.

(¬hT1). We also expected the new president’s back-
ground in economics to be akin to the nature of these 
technical and economic agencies (PT21), if his election 
opened a policy window for them (hT2), although such a 
background might also be akin to them in the case that 
his election did not open a policy window (¬hT2).

Regarding part A of the mechanism, we expected local 
governments to condemn a strategy of discredit by the 
national government (PA1), if a discourse discrediting 
the status quo ante was diffused at the highest level 
of the State (hA), even though the government might 
condemn this alleged strategy in absence of such a dis-
course (¬hA).

Regarding part B, we expected the new policy network 
to lead debates on the policy change (PB1), if their core 
ideas were to spread out in the policy area (hB), even 
though they might lead these debates without their 
ideas spreading out in the policy area (¬hB).

Regarding part C, we expected local governments to 
condemn the concentration of resources by the nation-
al government (PC1), if the new policy design was influ-
enced by the new policy network (hC), although these 
governments might express the same criticism in 
absence of instruments reflecting the policy network’s 
core ideas (¬hC).

As for the outcome of the process, we expected the 
enhanced technical and economic agencies to praise 
the new policy design for its novelty (PO1), if the imple-
mented reform in the policy area was inedited, disrup-
tive and uncertain (hO), even though they might have 
the same attitude in absence of such a reform (¬hO).

In order to complement these tests, we proceeded with 
a series of smoking-gun tests on evidence regarding 
the same entities, to confirm or disconfirm our hypoth-
eses. While this evidence would not completely allow 
us to discard alternate hypotheses, it would significant-
ly increase our degree of confidence in our theory.

As for the trigger, we expected policy instruments of 
organization to indicate the presence of new techni-
cal and economic agencies (PT12), if new technical and 
economic agencies advocating for a centralized SGR 
were enhanced (hT1). Conversely, it would be highly 
unlikely to find such evidence if these agencies were 
not enhanced (¬hT1).

Regarding part A of the mechanism, we expected to find 
fingerprints of the discredit of the status quo ante in the 
policy instruments of nodality (PA2), if a discourse dis-
crediting the status quo ante was diffused at the highest 
level of the State (hA). Again, it would be unlikely to find 
such evidence in absence of diffusion of this discourse 
by the government (¬hA).
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Regarding part B, we expected the expression of the 
ideas of the new policy network to be part of the State’s 
highest values (PB2), if their core ideas were to spread 
out in the policy area (hB). We assume that it would be 
unlikely to find such evidence if these ideas had not 
spread out in the policy area (¬hB).

Regarding part C, we expected to find policy instruments 
of authority affirming the centralization of the SGR (PC2), 
if the new policy design was influenced by the new pol-
icy network (hC). We assume that the presence of such 
instruments would be highly unlikely if the policy net-
work had no influence on the new policy design (¬hC).

Eventually, a doubly-decisive test was performed on the 
evidence regarding the outcome, in order to confirm our 
theory and to discard alternate theories simultaneous-
ly. We expected to find fingerprints of hitherto unseen 
changes in both the aims and means of the new policy 
implemented (PO2), if the implemented reform in the 
policy area was inedited, disruptive and uncertain (ho).

The results of the inferential tests for each part of the 
causal mechanism, based on the available empirical 
evidence, are presented in the following section and 
summarized in Annex 2.

Bayesian formalization (step 4)

Tests on T: Confirming the shift of authority
Evidence (eT11) for PT11 included newspapers, letters and 
debates, assessments by advocates (scholars, intellectu-
als and politics) of territorial autonomy against central-
ism. They indicate that governments from oil-producing 
and infrastructure areas are the main opposition chal-
lenging the policy change. They are organized in a block 
of political and specialized organizations that monitor 
the national government’s decisions regarding oil 
rents. Nonetheless, they produce a general narrative 
according to which the policies implemented by the 
Santos administration contradict decentralization 
and regional autonomy. These complaints were even 
expressed during the Uribe administration when the 
decentralization was actually implemented. This evi-
dence qualifies as almost certain and almost not unique, 
so that p(eT11/hT1)=0,87 and p(eT11/¬hT1)=0,57. Therefore our 
posterior confidence in hT1 is 0,60, which upgrades 
our prior by 0,10.

Evidence (eT21) for PT21 came from the Curriculums 
Vitae of President Santos and former President Uribe 
and official information on their careers. Both leaders 
were founders of the Partido Social de Unidad Nacional 
(Social National Unity Party), also known as Partido de 
la U, in 2005. Juan Manuel Santos was also Minister of 
Defense during the Uribe administration, so the 2010 
election did not constitute any shift of political parties. 

The change from one president with a highly political 
profile to another with a predominantly technical and 
economic profile may have triggered the opening of 
a policy window. The fact that President Santos is an 
economist whereas ex-President Uribe is a lawyer, 
makes the former more receptive than the latter to the 
ideas expressed by technical and economic agencies. 
However, the new president may have other ideas and 
prefer to listen to other agencies. Furthermore, institu-
tional friction and resistance among other actors both 
within and outside the State may have prevented the 
opening of a policy window. This is consistent with 
the idea of not assigning too great a capacity for fos-
tering policy change to a single actor, even to the most 
legitimate and powerful one. This evidence qualifies as 
somewhat certain but somewhat not unique, so that 
p(eT21/hT2)=0,60 and p(eT21/¬hT2)=0,38. Therefore our 
posterior confidence in hT2 is 0,61, which upgrades 
our prior by 0,11.

Evidence (eT12) for PT12 came from incremental change in 
the instruments of organization reinforcing the National 
Planning Department during the 1991-2012 period. A 
long-run strategy of institutional strengthening leads to 
the multiplication of competences and to increasing the 
number of personnel, agencies and other organization 
instruments. However, other agencies (either new or 
older ones) become part of the State’s organization 
during this institutional reform. Moreover, the agen-
cies supporting the reform could influence the policy by 
other means, e.g. through public-private partnerships, 
private advising, etc. Conversely, finding information 
about the presence of the new policy network within 
the organization of the State would hardly be possible 
in absence of a strategy strengthening these agencies, 
although it does not prove that they are the only ones influ-
encing the president. This evidence qualifies as somewhat 
not certain but somewhat unique, so that p(eT12/hT1)=0,37 
and p(eT12/¬hT1)=0,13. Therefore our posterior confidence 
in hT1 is 0,74, which upgrades our prior by 0,24.

Eventually, our prior confidence (0,5) in the existence of 
a shift of authority (T) increased by 0,24 after perform-
ing PT12 on hT1, but only by 0,11 after performing PT21 on 
hT2, so that it remains somewhat confirmed.

Tests on A: Confirming the diffusion of discourse 
discrediting the status quo ante
Evidence (eA1) for PA1 included public statements by 
local governments about what some of them called “a 
campaign of humiliation and disinformation” that accused 
them of corruption and inefficiency. Since such actors are 
supported by an active political block, we can logically 
surmise that, when feeling threatened by a strategy, 
they would protest against it with all available means. 
Conversely, it is highly unlikely that they would not 
react when feeling threatened, yet one may also assume 
that these actors would deploy a strategy of constant 
opposition to any government organization threatening 
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their resources. This evidence qualifies as almost cer-
tain but almost not unique, so that p(eA1/hA)=0,91 and 
p(eA1/¬hA)=0,65. Therefore our posterior confidence in 
hA is 0,58, which upgrades our prior by 0,08.

Evidence (eA2) for PA2 included official publications by 
the Ministry of Finance condemning implementation 
gaps in the former policy and justifying the new reform. 
Discredit can also be done by non-official means that 
are hard to detect (for instance, by leaking information 
to the mass media), but the Finance Minister person-
ally acknowledged having used new language based 
on metaphors and images that would help the diffu-
sion of technical measures. In a strategy of discredit, 
a government would normally produce and analyze 
information to assess the strengths and weaknesses of 
former policies. Furthermore, it is almost impossible 
to find official information discrediting the status quo 
ante in absence of a strategy of discredit deployed by 
the policy network. This evidence qualifies as somewhat 
certain and almost unique, so that p(eA2/hA)=0,52 and 
p(eA2/¬hA)=0,01. Therefore our posterior confidence in hA 
is 0,98, which upgrades our prior by 0,48.

Eventually, our prior confidence (0,50) in the diffusion 
of a discourse discrediting the status quo ante at the 
highest level of the State (A) was notoriously upgraded 
after performing PA2 test on hA, so that it was almost 
certainly confirmed.

Tests on B: Confirming the spreading out of new ideas 
in the policy area
Evidence (eB1) for PB1 came from the legislative debates 
on Bill 2011-05 prepared by the national government to 
reform the Political Constitution on the matter of oil-
rent management. This bill had to pass through eight 
debates, including commissions and plenary sessions 
of the Senate and the Chamber of Representatives, 
during the course of a single administration, and was 
finally approved by absolute majority in the second 
round. In a democratic system with high horizontal 
accountability, these ideas could easily be vetoed when 
they are not supported by a majority. Moreover, if the 
core ideas of the new policy network overlooked 
the policy area, it is highly probable that this network 
would have benefitted from majority support to do so. 
Conversely, there is little probability that this policy 
network would be able to lead the change in absence of 
a majority, yet it is possible to find a political majority 
supporting the new ideas, even when these ideas do not 
overlook the policy area. This results from the fact that 
great reforms supported by a political coalition can be 
vetoed by controlling and monitoring agencies (such 
as the Attorney General or the Constitutional Court). 
This evidence qualifies as almost certain but somewhat 
not unique, so that p(eB1/hB)=0,88 and p(eB1/¬hB)=0,36. 
Therefore our posterior confidence in hB is 0,71, which 
upgrades our prior by 0,21.

Evidence (eB2) for PB2 came from the Political Constitu-
tion of 1991 and Bill 05 of July 3, 2011 which established 
the basis for the incorporation of economic and fiscal 
principles as the main criteria for the new policy. For-
mal referents of the core values of the State (such as 
the Political Constitution) are instruments dedicated to 
superior principles guiding the overall public policies 
of a government. As such, they leave little room for dis-
pute among individuals and organizations supporting 
contradictory ideas. However, as the neo-institutional 
theory states, formal referents are but one specific 
kind of guide and even in their absence certain ideas 
might overlook a policy area. Furthermore, when 
observing that an idea has been raised to the highest lev-
el of normative references, it is almost impossible for 
the theory to be false. Hence the new ideas would argu-
ably overlook the policy area. This evidence qualifies as 
somewhat not certain and almost unique, so that p(eB2/
hB)=0,33 and p(eB2/¬hB)=0,01. Therefore our posterior 
confidence in hB is 0,97, which upgrades our prior by 0,47.

Eventually our prior confidence (0,50) in the spreading 
out of the core ideas of the policy network in the policy 
area (B) was significantly upgraded after performing PB2 
test on hB, so that it was almost certainly confirmed.

Tests on C: Confirming the influence of the policy 
network on the new instruments
Evidence (eC1) for PC1 came from the debate on the SGR, 
during which advocates of the status quo ante would 
condemn the alleged overrating of the National Plan-
ning Department. The demands were received by the 
Attorney General’s Office (Contraloría) who emitted a 
prior warning. We also considered the fact that local 
governments protested against the concentration of 
resources, responsibilities and leadership positions by 
the national government. Yet during the 1994 reform, 
local governments from oil-producing and infrastruc-
ture areas also protested against the concentration of 
resources and power by the national government, 
even though the national government shared lead-
ership with them on royalty policy. This evidence 
qualifies as almost certain and somewhat not unique, 
so that p(eC1/hC)=0,74 and p(eC1/¬hC)=0,42. Therefore 
our posterior confidence in hC is 0,64, which upgrades our 
prior by 0,14.

Evidence (eC2) for PC2 came from Law 1530-2012, which 
defined the many functions of the National Planning 
Department, including the management of a projects 
database, the technical secretariat of the responsible 
commission, and the system of monitoring and con-
trol. One significant advantage of designing a policy is 
that it helps to define the role played by other stake-
holders and organizations during implementation of 
the policy. If technical and economic agencies were in a 
position of leadership in the design of the royalty pol-
icies, they would probably use instruments of author-
ity to secure a large degree of control over the policy 
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orientation, even if it is possible to find technical and 
economic agencies conducting the design of a policy 
without any legal framework ordering it. Moreover, 
when finding evidence confirming that instruments of 
authority assign the technical and economic agencies 
a large degree of control over the policy orientation, 
there would be little probability that these agencies 
did not influence the policy design. This evidence qual-
ifies as somewhat not certain but almost unique, so 
that p(eC2/hC)=0,33 and p(eC2/¬hC)=0,01. Therefore our 
posterior confidence in hC is 0,97, which upgrades 
our prior by 0,47.

Eventually, our prior confidence (0,50) in the core ideas 
of the policy network influencing the design of the new 
policy (C) was significantly upgraded after performing 
PC2 test on hC, so that it was almost certainly confirmed.

Tests on O: Confirming the implementation of inedited, 
disruptive and uncertain reforms
Evidence (eO1) for PO1 came from declarations by former 
Finance Minister Juan Carlos Echeverry about Colom-
bia’s royalty policy being an international innovation, 
and official documents on the royalty policy published 
by the Uribe and Santos administrations. The fact that 
technical and economic agencies involved in the new 
policy claim it to be novel is a basic signal to consider 
that a policy is actually innovative. If a policy is novel, it 
is highly probable that its promoters will claim that it is, 
even when there is a slight possibility that they could 
avoid doing so if they wish to avoid confrontation with 
their opponents. Nevertheless, the promoters of a poli-
cy may claim its novelty even if it is just a continuation 
of an older one. In other words, it is not sufficient to 
simply claim the novelty of a policy for it to actually be 
innovative. This evidence qualifies as almost certain and 
not unique, so that p(eO1/hO)=0,79 and p(eO1/¬hO)=0,76. 
Therefore our posterior confidence in hO is 0,51, which 
upgrades our prior by 0,01.

Evidence (eO2) for PO2 includes a systematic comparison 
of the policy aims and means showing first-order and 
second-order change (see Table 1 above). On the one 
hand, the existence of objectives and means consis-
tent with the new paradigm is highly certain evidence 
of the existence of a policy innovation. On the other 
hand, it is almost impossible to find hitherto unseen 
aims and means in absence of a policy innovation. This 
evidence qualifies as almost certain and almost unique, 
so that p(eO2/hO)=0,95 and p(eO2/¬hO)=0,01. Therefore our 
posterior confidence in hO is 0,99, which upgrades 
our prior by 0,49.

Eventually, our prior confidence (0,50) in the implemen-
tation of inedited, disruptive and uncertain reforms in 
the policy area (O) was significantly upgraded after 
performing PO2 test on hO, so that it was almost cer-
tainly confirmed.

Conclusions

This research utilized a neo-institutional framework to 
explain the process of policy innovation. In particular, 
the review of the literature on policy change offers an 
opportunity to fill in a conceptual gap in the study of 
innovations in the public sphere, which is valuable to 
overcome the dependence on theories of innovation 
in the private sphere (Ballart 2001; Lynn 1997; Setnikar 
and Petkovšek 2013). This analysis of change treats 
policy innovation as a dependent variable, to define 
the institutional determinants and to discriminate real 
innovations from symbolic or rhetorical ones.

The research contributed to understanding the caus-
al mechanism of a policy innovation triggered by 
institutional change. A single case study, such as the 
2011 reform of Colombia’s royalty policy, could never 
establish that this mechanism is the only one possi-
ble. Yet our degree of confidence in the uniqueness of 
this theory was dramatically increased by performing 
empirical tests for each part of this causal mechanism. 
Even if the evolution of contextual factors —such as 
the decrease in oil prices since mid-2014— might put the  
innovation at stake, so far it appears to be stabilized 
and institutionalized in a way that has already altered  
the mode of governance and the relationships between the  
central and the local governments. Eventually, the causal 
mechanism tested in this study shows that even though 
policy innovations materialize at a specific moment, sev-
eral years may pass before a particular event actually 
triggers them.

The key point in the methodological approach was the 
elaboration of a protocol that would help to achieve 
complementarity between a narrative process trac-
ing and formal Bayesian logic. This would contribute 
to the systematic development and evaluation of the 
degrees of confidence with which the existence of a 
causal mechanism could be assessed. It would also con-
firm that a strict development of the different stages 
is necessary before engaging in modeling, from the 
operationalization of the mechanism to the definition of 
contextual factors, the elaboration of hypotheses, and 
the design of empirical predictions and tests of inferen-
tial strength guided by informal Bayesian logic.

The Bayesian formalization significantly increased 
the confidence in the existence of a causal mechanism 
of policy innovation in the case of Colombian oil-rent 
management since 2011. Moreover, this underlines 
the advantage of combining different empirical tests 
on the same hypothesis, in order to increase both the 
certainty and the uniqueness of the empirical evidence.

Another finding of importance for further policy 
analysis based on formal process tracing, is the add-
ed value provided by policy instruments as a major 
source of information. Inferences made from primary 
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or secondary sources of information involving what 
stakeholders say, instead of what they actually do, can 
easily be countered unless they are sustained by a com-
plex and never-ending triangulation process. Policy 
instruments are highly relevant because they provide 
for clear information about what stakeholders actual-
ly do (or do not do) in a policy area. At the same time, 
the typology of State resources in terms of nodality, 
authority, treasury, and organization was extremely 
useful for parsimoniously describing the policy area 
and tracing the change through time.

Eventually, the use of policy instruments as a source 
of information goes beyond the mere description of 
the dependent variable (a policy change or innovation). 
Taken individually, each instrument qualifies as highly 
unique evidence; taken as a whole, a policy instrument 
mix qualifies as highly certain evidence. This means 
their presence or absence provides for strong discrim-
inating evidence. This can be formalized by the likeli-
hood ratio of empirical evidence LR(h)=p(e/h)/p(e/¬h), 
showing how the most convincing evidence is related 
to policy instruments. The likelihood ratio based on 
policy instruments ranges between 2,85 and 95, com-
pared to a likelihood ratio ranging from 1,04 to 2,44 for 
other sources (see Annex 2), indicating clear superiority 
of the former set of evidence as compared to the latter.
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Annex 1. A causal mechanism of policy innovation

Level Trigger Entities Outcome

Conceptualization

T=T1+T2 A B C O

Shift in the locus of authority=New 
agencies+Policy window opening

New policy 
network 

discrediting 
status quo 

ante

New 
paradigm 
assumed 
by policy 
network 

overlooking 
policy area

New policy 
network 
influenc-

ing the 
design of a 
new policy

Government 
implement-

ing policy 
innovation

Operational  
hypotheses

hT1 hT2 hA hB hC hO

Enhancement of 
new technical 
and economic 

agencies 
advocating for a 
centralized SGR

Election of a 
new President 

opened a policy 
window for 

technical and 
economic agen-
cies advocating 
for a centralized 

SGR

Diffusion of 
a discourse 
discrediting 
the status 

quo ante at 
the highest 
level of the 

State

Spreading 
out of the 
core ideas 

of new pol-
icy network 
in the policy 

area

New policy 
instru-
ments 

influenced 
by core 
ideas of 
the new 

policy 
network

Implemen-
tation of 
inedited, 

disruptive 
and uncer-

tain reforms 
in the policy 

area

Alternate  
hypotheses

¬hT1 ¬hT2 ¬hA ¬hB ¬hC ¬hO

No enhancement 
of new technical 

and economic 
agencies 

advocating for a 
centralized SGR

Election of a 
new President 
did not open a 
policy window 
for technical 

and economic 
agencies 

advocating for a 
centralized SGR

No diffu-
sion of a 

discourse 
discrediting 
the status 

quo ante at 
the highest 
level of the 

State

No spread-
ing out of 
the core 
ideas of 

new policy 
network in 
the policy 

area

New policy 
instru-

ments not 
influenced 

by core 
ideas of 
the new 

policy 
network

No imple-
mentation 
of inedited, 
disruptive 
and uncer-

tain reforms 
in the policy 

area

Empirical 
prediction 
or tests of 
inferential 
strength

Hoop tests

PT11: Local 
governments 

condemn centra-
lism

PT21: New 
President’s 
economist 

background 
was akin to 
the nature 

of technical 
and economic 

agencies

PA1: Local 
govern-
ments 

condemn 
strategy of 

discredit

PB1: New 
policy net-
work leads 

debates 
on policy 
change

PC1: Local 
govern-
ments 

condemn 
concen-

tration of 
resources 

by the 
govern-

ment

PO1: Techni-
cal agencies 

praise the 
designed 

policy for its 
novelty

Smoking-gun 
tests

PT12: Policy 
instruments of 

organization 
show presence 

of new technical 
and economic 

agencies

PA2: Policy 
instruments 

of nodal-
ity show 

discredit of 
status quo 

ante

PB2: Ideas of 
new agen-

cies become 
part of 
State’s 
highest 
values

PC2: Policy 
instru-

ments of 
authority 

affirm cen-
tralization 

of SGR

Doubly- decisive 
test

PO2: New 
policy 

implements 
hitherto 
unseen 

changes in 
aims and 

means

Source: Elaborated by the authors.
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Annex 2. Bayesian formalization of the causal mechanism of policy innovation

Empirical 
tests

Hoop Smoking 
gun Hoop Hoop Smoking 

gun Hoop Smoking 
gun Hoop Smoking 

gun Hoop
Doubly

 decisive

PT11 PT12 PT21 PA1 PA2 PB1 PB2 PC1 PC2 PO1 PO2

p(h) 0,50 0,50 0,50 0,50 0,50 0,50 0,50 0,50 0,50 0,50 0,50

p(¬h) 0,50 0,50 0,50 0,50 0,50 0,50 0,50 0,50 0,50 0,50 0,50

p(e/h) 0,87 0,37 0,60 0,91 0,52 0,88 0,33 0,74 0,33 0,79 0,95

p(¬e/h) 0,13 0,63 0,40 0,09 0,48 0,12 0,67 0,26 0,67 0,21 0,05

p(e/¬h) 0,57 0,13 0,38 0,65 0,01 0,36 0,01 0,42 0,01 0,76 0,01

p(¬e|¬h) 0,43 0,87 0,62 0,35 0,99 0,64 0,99 0,58 0,99 0,24 0,99

p(h/e) 0,60 0,74 0,61 0,58 0,98 0,71 0,97 0,64 0,97 0,51 0,99

p(h|¬e) 0,23 0,42 0,39 0,20 0,33 0,16 0,40 0,31 0,40 0,47 0,05

C=p(h|e)-
p(h) 0,10 0,24 0,11 0,08 0,48 0,21 0,47 0,14 0,47 0,01 0,49

LR(h)= 
p(e/h)/
p(e/¬h)

1,53 2,85 1,58 1,40 52,00 2,44 33,00 1,76 33,00 1,04 95,00

Source: Elaborated by the authors, based on Fairfield and Charman, 2017; Bennett, 2015.


