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Abstract 

 

To establish the economic impact of petroleum in the UK, this paper uses the synthetic control 

method. By constructing an artificial UK economy without oil, from the donor pool of OECD 

economies, it establishes the counterfactual time path of capital stock the UK would have had 

if it lacked the petroleum endowment. Comparing the observed time path of capital stock with 

its counterfactual, one can witness that the petroleum extraction has reduced the UK’s capital 

stock with an average of 17 % since 1970, despite the UK having arguably the best quality of 

institutions. Dose-response tests suggest that it is possible to attribute the impact to the 

petroleum production. Performed robustness and sensitivity tests together with several 

falsification tests show that the result is robust to alternations in the donor pool, the predictor 

variables and alternative explanations. The finding raises a question regarding the quality of 

institutions, advanced by Mehlum, Moene and Torvik and claimed that the resource curse only 

occurs in economies with low quality of institutions.     

 

Keywords: Capital stock, Dutch disease, Natural resource curse, Petroleum, Synthetic control 

method 
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1. Introduction 
 

Why is wealth from natural resources viewed as an economic blessing for some countries while 

as a curse for others? Questions like this have been explored for decades and attracted a 

considerable amount of research. Yet, its answers are still under debate waiting for better 

techniques and data.  

Sachs and Warner (1995) were the first to provide empirical evidence of that economies with 

natural resource abundance tend to experience slower economic growth. Though, up until 

recently, the focus has laid on a theoretical standpoint. Such studies include Neary and van 

Wijnbergen (1984) who examined whether an oil discovery may lead to a recession and Sachs 

(2007) who investigated the most optimal ways to handle wealth from oil. Of the growing 

literature with an empirical approach, a wide set of different methods and samples have been 

used. What has been observed in these during recent years has partly diverged from what was 

previously believed. To explain the relationship between economic growth and natural 

resources, attention has shifted from economic towards political reasons.  

In an influential research, Mehlum et al. (2006) suggested that the discrepancy of long-run 

economic outcomes is due to the quality of institutions. The authors presented evidence that 

suggested only resource wealthy countries with inferior institutions fared worse. Together with 

other influential studies that all highlighted the role of institutions (Robinson et al. 2006; 

Bochini et al. 2007; Butkiewicz & Yanikkaya 2010), economic research emphasizes on the 

primary role of institutions. 

However, a large part of the empirical research done in the field has been conducted with 

aggregated country-level data studying aggregated effects. Therefore, it is hard to distinguish 

and isolate the effect of a particular set of resources. This is because most countries have 

significant endowments of at least some natural resources like crude oil, natural gas, coal and 

metals such as copper, iron and gold. To make progress, the paper at hand instead attempts to 

provide evidence by estimating the impact of a limited set of natural resources for a single 

economy, with high-quality institutions. Capturing a potential impact for such an economy will 

either provide complementary evidence to the political strand of the research area or induce 

value for its future development.  

While there are both empirical and theoretical indications that natural resource abundance may 

be economically negative in some cases, a vast amount of research and economic models, such 
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as the endogenous growth model in Aghion and Howitt (1992), demonstrate the opposite. 

Reasons why we might observe a negative impact due to rich discoveries are rigorously laid 

out by Frankel (2012) and van der Ploeg (2011). These include rising corruption levels as 

shown by Vicente (2010) and accumulating harmfully large debts as in Manzano’s and 

Rigobon’s (2001) study.  

Perhaps, Netherland’s experience provides a concrete example. Increased income from 

exports, after natural gas discoveries in the late-50s and 60s, resulted in an appreciation of its 

real exchange rate to the late-70s. When production declined in the following years, the country 

faced serious challenges. The contraction of its tradable sector and the resulting increase in 

unemployment over the next years have given rise to an economic phenomenon called the 

Dutch disease (Rutherford 2013).  

Many countries have experienced a decline in manufacturing as a share of economic activity, 

i.e. deindustrialisation, over the last century (Gat 2006). Since the 70s, Great Britain1 has had 

an exceptionally swift drop (Rodrik 2016). Corden and Neary (1982) and Bruno and Sachs 

(1982) suggested the presence of the Dutch disease in the UK. Bacon and Walter (1996) 

proposed that capital and labour in private sectors had been crowded out by the government 

and that decreased profitability and lower investments in the private sector partially can be 

attributed to union demands. Hutchison (1996) advised that global factors such as fluctuations 

in monetary conditions and energy prices were the main reasons. Godley and Lavoie (2012) 

further argued for a period with high inflation and increased globalisation. In short, possible 

explanations may all coexist, and it has been challenging to identify a key driver behind the 

UK’s exceptional deindustrialisation. 

To contribute and shed more light on the potential economic impact of the coinciding 

petroleum discoveries, this paper takes one step back and looks at it from a wider economic 

perspective. Built-up from investment data of assets, the capital stock2 is a broad measure that 

arguably played an important role in the level of income in industrialised countries during the 

20th century (Crafts & Bart van 1996). By investigating the quantitative question of an impact 

in the UK’s case, improved understanding of the questions of how and why may be reached. 

 
1 The UK consists of Great Britain and Northern Ireland. 

2 The capital stock is obtained from PWT 9.1 in Feenstra et al. (2015). Including machinery, technology, software, 

cultivated assets, intellectual property products, roads and other transport equipment, structures such as residential 

buildings and factories, etc.  
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Since there is no clear consensus about potential economic effects, and a large share of the 

empirical research lacks in the crucial part of what would have happened in absence of the 

endowments, this paper continues with a relatively new approach.  

The method that this thesis relies upon, to be able to capture the counterfactual outcome and 

allow causal inference, is the synthetic control method (SCM). By exploiting annual country-

level panel data of OECD economies, it presents an opportunity to construct an artificial UK 

economy without petroleum. Due to its application ability in different fields of research, 

understanding of the method has seen great improvements over recent years (Abadie 2019). 

With few assumptions needed and little influence from subjective assessments, it will provide 

a country-specific view where there is a gap in the literature. To deepen the knowledge of the 

economic impact from natural resources, this paper asks the following research question: 

• To what extent have the UK’s petroleum discoveries affected the country’s capital stock per 

capita up until 2017?  

To the best of the author’s knowledge, no empirical research has been conducted in the same 

context and setting as such as this paper. The result indicates that petroleum extraction has 

reduced the country’s capital stock with an average of 17 percent since 1970. Thus, the finding 

contrasts recent influential research emphasizing on the primary role of institutions and argued 

to have made previous explanations to economic consequences less palatable. Furthermore, 

since similarities between the UK and its synthetic unit have been established using specific 

OECD economies, it assigns less credit to alternative explanations behind the UK’s exceptional 

deindustrialisation over the last decades.  

The remaining part of this paper is structured in the following manner. Section 2 goes through 

previous research and highlights the most relevant theories. Sections 3 contains a technical 

description of the used method. Section 4 justifies the covered period with available data and 

the UK’s petroleum history, followed by a presentation of the donor pool and predictor 

variables. Section 5 displays the study’s results, including several sensitivity, robustness and 

falsification tests. Section 6 contains a discussion and the last section concludes. 
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2. Literature review & theoretical framework 
 

Theoretically, it is easy to imagine the basic mechanism behind how an increased wealth of 

natural resources could affect an economy. The foundation is that it improves national assets 

and income, allowing for higher consumption and production (Sachs 2007). This is in line with 

schoolbook growth models such as the Solow-Swan, where increased capital rises growth in 

the short run and shifts the level of income for the longer period (Acemoglu 2009).  

These channels can, as Badeeb et al. (2017) show, be divided into an economic and political 

side. The two types of streams are exemplified in the introduction, as a comprehensive review 

is beyond the scope of this paper.3 As previous literature show, many components such as 

institutions, type of resources and how revenue is managed seem to play an important role. 

Thus, discoveries are for some countries viewed as a blessing while for others a curse (Turan 

& Yanikkaya 2018). 

In the literature, the fact that countries with large resource endowments tend to have slower 

economic growth in the long-term is referred to as the natural resource curse (Turan & 

Yanikkaya 2018). More specific than this broad field of research is the Dutch disease theory. 

The theory describes how an increase in natural resources would, mainly through appreciation 

of real exchange rate and crowding-out effects, damage certain sectors in the economy. An 

established possible explanation for the long-run economic consequences is that growth to a 

large extent is driven by learning by doing in these other sectors (Brock 2019). 

The core in the Dutch disease theory consists of a non-traded (services) and two traded sectors, 

a “booming” (natural resources) and a “non-booming” (manufacturing) (Corden & Neary 1982; 

Corden 1984). The theory provides valuable insights into how services and manufacturing 

sectors may be crowded out by the petroleum sector, leaving a net impact on the capital stock 

of interest. Since the used measure of the capital stock does not distinguish between sectors, a 

potential impact will offer an understanding of the total economic impact rather than on a 

specific sector. Thus, it is not the aim of this paper to provide evidence for or against the Dutch 

disease. However, if a negative impact would be obtained it could be in favour of its existence.  

Brock (2019) used the price of oil and examined economic impacts related to the Dutch disease. 

While he investigated an aggregated impact on a treatment group based on countries’ petroleum 

 
3 Since the focus of the paper at hand is limited to a quantitative question, Frankel (2012) and van der Ploeg (2011) 

are recommended for the interested reader.  
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dependence,4 his results indicated a large positive impact on capital formation. In fact, when 

the current research field of natural resource abundance is examined, the expectation of 

observing a negative impact in the UK rapidly fades. Turan and Yanikkaya (2018) found a 

consistently positive country-aggregated relationship between petroleum and economic 

growth, and several influential studies highlight the importance of good institutions. Robinson 

et al. (2006) argued that the resource curse was driven by political incentives. Bochini et al. 

(2007) that the quality of institutions counteracted it and further suggested that it was mainly 

an issue for economies with endowments of problematic minerals. Butkiewicz and Yanikkaya 

(2010) confirmed these views and concluded that the Dutch disease explanations were not 

strongly supported by their data. The most influential paper in this category is perhaps the 

previously mentioned study by Mehlum et al. (2006). Their empirical findings were among the 

first to discredit the original Dutch disease theory in favour of good institutional quality. Since 

there is little doubt that the UK belongs to such economies,5 the paper at hand put this strand 

of the research area to the test. 

According to the Hartwick’s rule, non-renewable resource wealthy economies should reinvest 

their rents from the resource in productive capital and foreign assets in order to offset a decline 

in the non-renewable stock (van der Ploeg 2011).6 In other words, this too could suggest that 

we would expect an increase in the capital stock.7 Researchers like van der Ploeg (2011) have 

tried to explain why we often observe deviations from this rule, mainly among developing 

economies, with no finite answers. Turan and Yanikkaya (2018) concluded that many resource-

rich countries would be far better off if they paid more attention to this puzzle of deviations, 

i.e. that observed saving rates differ from optimal rates.  

 
4 The treatment group consisted of countries whose gas and oil production exceeded a percentual threshold of 

GDP in 1972. 

5 In the institutional quality index in Mehlum et al. (2006) the UK is one of the top 15 countries. 

6 An empirical example to visualise this concept is provided by Norway. The country, who like the UK, discovered 

petroleum in the early 70s, passed a law in 1990 to establish a government-controlled fund were rents from the 

sector would be placed. This was done to ensure long-run benefits, even after all petroleum is extracted (Norges 

bank investment management 2020). 

7 Since both productive capital and foreign assets differ, together with that it is unclear where the rents otherwise 

would be “spent”, the magnitude is unclear. It is also possible, under certain circumstances, that the expected 

effect on the capital stock is negative.  
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To sum, the two highlighted theories indicate an ambiguous impact on the capital stock. While 

the Hartwick’s rule may give rise to a positive relationship, the Dutch disease suggests a 

reverse. The latter through the discussed channels which, under the assumption that decreased 

economic growth reduces invested capital, will slow the growth rate of the capital stock. 

In contrast to this vague expectation that theory yields, the current research area, and in 

particular the part of the literature which emphasizes institutions, sends a clearer message. 

These indicate a positive direction with a magnitude leaning on the larger rather than the 

smaller.  

However, with this taken into consideration there still exist some reasons why a negative 

impact may be anticipated. In the specific context of the UK, research has failed to either reject 

or accept the Dutch disease hypothesis. Nevertheless, studies like Bjørnland (1998) suggested 

weak evidence of it and Brock (2015) found an insignificant but negative estimate on the 

country’s GDP. Together with that manufacturing’s share of the UK’s economic activity 

swiftly declined over the last decades, a presence of the Dutch disease cannot be dismissed.  

Furthermore, the UK collected its revenue from the petroleum sector through taxation (Ripley 

2011). Other taxes were kept low, unemployment benefits rose and unlike Norway, no oil fund 

was established (Kemp 2011; McCrone 2013). This suggests that a potential increase in the 

capital stock according to Hartwick’s rule may be overshadowed by the Dutch disease 

mechanisms.  

If a negative impact indeed would be established in the UK’s case, these theories might shed 

new light on the issue of natural resource abundance. This is because most attention during 

recent years has been on political explanations discussed above, which of the unfavourable are 

assumed neglectable for the country.  
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3. Empirical method 
 

The following section provides an understanding of how to obtain a causal inference in the 

context of the paper at hand. The synthetic control method was originally established by Abadie 

and Gardeazabal (2003) and Abadie et al. (2010). This section relies on the content in Abadie’s 

(2019) article.  

The difference-in-difference (DiD) estimator rests on being able to find a suitable comparison 

unit, serving as counterfactual for the treated unit in absence of treatment. Strengthen by the 

parallel trend assumption, this is thought to ensure that the untreated unit possesses similar 

characteristics as the treated one. In the UK’s setting, no country singly mimics the outcome 

trend prior to treatment.8  

The idea behind the SCM is instead that a certain combination of untreated countries provides 

a better-suited comparison unit than any singly untreated country does alone. For the method 

to work, in contrast to the DiD estimator, it requires by construction that the outcome of interest 

for the treated unit is not an outlier in the pre-treatment years. This can be seen considering the 

“parallel” trend assumption of the SCM, where it is not sufficient for two units to follow the 

same trend prior to intervention, but also the same level. 

Assume we have data on an outcome variable together with variables to predict it, for  𝐽 + 1 

countries: 𝑗 = 1, 2, 3 … , 𝐽 + 1, during 𝑇 periods: 𝑡 = 1, 2, 3 … , 𝑇. Let 𝑗 = 1 denote the UK, 

leaving a donor pool consisting of remaining countries that did not experience natural resource 

endowments under any time in 𝑇. Neither predictors nor outcome variable for this group should 

be subject to “spillover” effects as a result of treatment in the UK. One of the strengths of the 

SCM is that the only subjectively assessment consists of choosing countries for this donor pool.  

Then define 𝑇0 + 1 as the first time period after treatment, implying a pre-treatment period of 

𝑡 = 1, 2, 3 … , 𝑇0. If for example, expectations influence the outcome or its predictors prior to 

𝑇0 + 1, this date needs to be calibrated accordingly.   

For each country (j) and time (t), denote 𝑌𝑗𝑡
𝐼  and 𝑌𝑗𝑡

𝑁 as potential outcomes with and without 

treatment respectively. The impact of interest in the UK, for 𝑡 ≥ 𝑇0, is given by: 

 
8 Figure A in the appendix shows the difference between the UK’s and other economies’ pre-treatment path of 

outcome. 
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                                                            𝜏1𝑡 = 𝑌1𝑡
𝐼 − 𝑌1𝑡

𝑁                                                            (1) 

Equation (1) allows the treatment effect to vary over time, which is crucial in the case of an 

impact from natural resources. The challenge is to obtain an estimate of the counterfactual 

outcome, �̂�1𝑡
𝑁, in order to obtain an estimate of the potential impact, �̂�1𝑡. Since all countries in 

the donor pool are untreated, Abadie proposes the equivalent synthetic control estimator: 

                                                      �̂�1𝑡 = 𝑌1𝑡
𝐼 − ∑ 𝑤𝑗

∗𝐽+1
𝑗=2 𝑌𝑗𝑡                                                     (2) 

Where 𝑤𝑗
∗ is the optimal weight each country in the donor pool receives by a data-driven 

procedure, with no personal judgement. While the counterfactual in a regression-based 

estimator might consists of weights outside the interval zero to one, giving rise to extrapolation 

with no data support, the synthetic control only consist of weights that sum to one and are non-

negative.  

To calculate these weights, we first recognize the number of outcome predictors as k; 

𝑋1𝑗 … 𝑋𝑘𝑗. Then define 𝑋1 as the 𝑘 × 1 vector containing pre-treatment values for the UK and 

𝑋0 as the 𝑘 × 𝐽 matrix consisting of pre-treatment values for the countries in the donor pool. 

The synthetic UK is then constructed by a weighted average of these untreated countries, 

represented by a vector of weights: 𝑊 = (𝑤2, 𝑤3 … , 𝑤𝐽+1)′. To obtain the optimal weights we 

find the value of W that minimizes function (3) subject to 𝑡 ≤ 𝑇0, 𝑤𝑗 ≥ 0, ∑ 𝑤𝑗
𝐽+1
𝑗=2 = 1. 

                                                      (𝑋1 − 𝑋0𝑊)′𝑣(𝑋1 − 𝑋0𝑊)                                               (3) 

Where 𝑣 is a 𝑘 × 𝑘 diagonal matrix with non-negative components, with values on the main 

diagonal representing the importance of a specific predictor variable.  

Since it is now clear that the optimal weight, 𝑊∗, depends upon 𝑣, the last step is to determine 

the relative importance for the predictors. To do this, we define 𝑍0 as the 𝑇0 ×  𝐽 matrix 

representing the pre-treatment values of the outcome of the countries in the donor pool and 𝑍1 

as the 𝑇0 ×  1 vector of the equivalent values for the UK. To obtain 𝑣∗, we find the value of 

𝑉𝜖𝑣 that minimizes function (4): 

                                                [𝑍1 − 𝑍0𝑊(𝑉)]′𝑣[𝑍1 − 𝑍0𝑊(𝑉)]                                          (4) 

Thus, the value of 𝑣 is chosen to fit the outcome between treated and synthetic unit prior to 

treatment, while the optimal weights, 𝑤𝑗
∗, are chosen to fit the outcome predictors of the two 

units over this period.  
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Since the optimal weights are generated by 𝑊∗ = 𝑊(𝑣∗), and the estimated counterfactual 

outcome is calculated according to �̂�1𝑡
𝑁 = ∑ 𝑤𝑗

∗𝐽+1
𝑗=2 𝑌𝑗𝑡, we now have all the components to 

receive an estimate of the treatment effect in the UK, �̂�1𝑡 = 𝑌1𝑡
𝐼 − �̂�1𝑡

𝑁. 
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4. Data & sample 
 

To capture the relationship between petroleum and the capital stock, this paper exploits annual 

country-level panel data from 1951 to 2017. The choice of 1951 is emphasized by the 

limitations of reliable data prior to that year.  

Data on the outcome variable and its predictors are obtained from PWT 9.1 in (Feenstra et al. 

2015). Data on natural resource production are accessed from (Etemad et al. 1991) and (EIA 

2020), supplemented with data on crude oil from 1960 and onwards, collected from (OECD 

2020). Since extraction data slightly differ depending on the source, data from (gov.uk 2019) 

is used in the more crucial case of the UK.  

 

4.1 Treatment period 
 

Data on the UK’s crude oil production coincide with several discoveries under the period. First, 

the discovery of Forties Oil Field in October 1970, with its production starting in 1975 (Hill & 

Wood 1980). Second, the discovery of Brent Filed in 1971, which started to produce in 1976 

(Shell 2020). Third, findings in 1973 such as Piper Oilfield (Maher 1980), Statfjord Field (Kirk 

1980) and Wytch Farm Oilfield (BP 1994).  

 

                 Figure 1: Crude oil extraction  

 

Display of the UK’s crude oil production, including natural gas liquids and feedstock (in million tonnes of oil 

equivalent). 
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Together with natural gas discoveries in the late 60s; Leman Bank, Indefatigable and Hewett 

(Ricketts & Webb 1980), the literature is in line with, and gives a clear picture of the data on 

the UK’s petroleum production.9  

According to results from previous research, as in Bjørnland (1998) and Mideksa (2013), it is 

not expected to see an aggregated economic impact prior to when production started to 

increase. However, the knowledge that a country possesses petroleum endowments could be 

argued to have influenced the economy in the form of for example a government’s actions 

(Timothy 2010). In contrast to Bjørnland (1998) and Mideksa (2013) who investigated the 

GDP, this “anticipation effect” may be visible in the capital stock. Since petroleum discoveries 

were modest prior to the 70s, and the sharp increase in crude oil’s production begun in 1975, 

the year that denotes the start of the treatment period is set to be 1970. This leaves a 

preintervention period of 19 years (Abadie 2019).10  

 

4.2 Donor pool 
 

When considering countries for the donor pool, it is crucial to only include those similar in 

characteristics to the UK that did not make petroleum discoveries or produced any significant 

amount during the time span of the study (Abadie 2019).  

As the outcomes in these countries should be driven by the same structural processes as the 

UK’s, potential influential factors such as institutional quality need to be considered. Therefore, 

the initial list of countries to consider consists of the OECD members prior to 1970. These are 

Austria, Belgium, Canada, Denmark, Finland, France, Germany, Greece, Iceland, Ireland, 

Italy, Japan, Luxemburg, Netherlands, Norway, Portugal, Spain, Sweden, Switzerland, Turkey 

and the US. In addition, Australia is added. The country’s accession to OECD in 1971 is 

unrelated to the UK’s treatment, making the inclusion nonproblematic (OECD 2020).  

Canada, Denmark, Germany, Italy, Netherlands, Norway and the US may all be viewed to have 

produced a significant amount of petroleum between 1951 to 2017 and can therefore not be 

 
9 The UK’s coal production has been decreasing almost annually over the entire investigated time span, to a point 

where it was basically nonexistent.  

10 The identifying assumption behind the SCM is that if the synthetic unit provides a good approximation of the 

pre-treatment outcome, it can serve as the counterfactual post-treatment, i.e. the longer preintervention period, the 

more credibility can be put to the assumption. 
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included. From a bias point, it would be ideal to exclude all countries with any production 

during the period of interest, but with a limited donor pool, there is a trade-off.11 Together with 

a literature review, the inclusion of Australia and Austria remain uncertain. To allow for 

comparable results to previous research they are kept in the donor pool. Tests to show how 

sensitive the result is when excluding or including such economies are performed in section 

5.4.  

To ensure similarity between the UK and the remaining untreated countries, the donor pool is 

then modified. First by excluding Ireland and Luxembourg due to their unique economies. A 

test for structural shocks shows that these nations possesses dissimilar structural processes 

regarding their income. Abadie et al. (2015) also drop these economies when estimating the 

economic impact of the reunification of West and East Germany, and Mideksa (2013) when 

investigating the economic impact of petroleum discoveries in Norway. Last, mainly due to its 

exceptionally low capital stock per capita during the entire time span of the study, Turkey is 

dropped.  

 

4.3 Predictor variables 
 

Since countries in the donor pool are weighted to resemble the UK on key predictors of the 

capital stock per capita and its path in the pre-treatment period, the next step is to choose which 

to include. This is done with respect to earlier research and theory, but also partly based on the 

accessibility. Identifying and including them all would most likely yield a better pre-treatment 

fit, but at the same time decrease its validity (Abadie 2019).12 

The work by Blonigen et al. (2007) presents some initial clues and have inspired previous 

studies who investigated the capital stock. For instance, Newiak and Willems (2017) who used 

the SCM to examine how advice from IMF affected the capital stock, used trade openness and 

different levels of school attainment as some of their predictors. According to theory, other 

variables closely related are domestic investments and the real rate of return on capital.  

 
11 Illustrative, France’s crude oil production peaked at 3,3 Mtoe in 1988. With a population of 57,85 million and 

roughly 1574 billion USD (2011) in real GDP, it would make little sense to exclude them. 

12 For instance, when the relative importance of predictors is calculated by function (4) in section 3, Kaul et al. 

(2018) show that the outcome path may depend on spurious differences if the number of countries in the donor 

pool does not exceed the number of predictors. 
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The key predictors that the paper at hand includes, are a human capital index that also takes 

into account return on education, openness to trade as the absolute value of exports plus 

imports, total domestic investments, total government consumption, labour force participation 

ratio, real per capita GDP and real internal rate of return on capital. Trade openness, domestic 

investments and government consumption are all measured as a share of real GDP, to allow for 

cross-country comparison. 

In recent years, a debate regarding the inclusion of the outcome variable as an additional 

predictor has emerged. When introducing it over the entire pre-treatment period, or even for a 

specific period(s) at any time before treatment, the SCM will most likely yield a lower root 

mean square prediction error (RMSPE).13 However, as Kaul et al. (2018) show, the resulting 

improved pre-treatment fit reduces the relevance of other predictors. To ensure the internal 

validity of this study, no lagged outcome values are used.  

 

 

 

 

 

 

 

 

 

 

 

 

 
13 The root mean square prediction error shows the outcome fit between treated and synthetic unit. Prior to 

intervention, it is calculated by the following formula: RMSPE = [
1

𝑇0
∑ (𝑌1𝑡

𝐼 − �̂�1𝑡
𝑁)2𝑇0

𝑡=1 ]
1

2 
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5. Results 
 

This section is constructed as follows. Section 5.1 gives a detailed description of the synthetic 

control unit, together with its performance prior to treatment. The following section goes 

through main results and in section 5.3 placebo tests are performed. Section 5.4 investigates 

the robustness of obtained results and in the last section dose-response tests examine petroleum 

production’s relationship to its potential impact on the capital stock. 

 

5.1 Synthetic control unit  
 

As described in section 3, the synthetic control unit is constructed by a data-driven procedure 

assigning optimal weights, with the only subjectively assessment of choosing countries for the 

donor pool. The process is thus strict and transparent.14 

 

                           Table 1: The synthetic control unit 

Country Weight Country Weight 

Australia 

Austria 

Belgium 

Finland 

France 

Greece 

0 

0.477 

0 

0 

0 

0 

Iceland 

Japan 

Portugal 

Spain 

Sweden 

Switzerland 

0 

0.131 

0.164 

0 

0.214 

0.015 

Display of weights assigned to countries in the donor pool. (0.01=1%) 

 

From Table 1 we can see that the synthetic control unit, i.e. the synthetic UK, is built up by a 

convex combination of Austria, Japan, Portugal, Sweden and Switzerland. The fact that many 

geographically close countries receive zero weight, might come as a surprise and demonstrates 

the importance of carefully choosing countries to the donor pool. In this case when only 

including OECD members, the distance between borders seems like a poor indicator for pre-

treatment characteristics. 

 

 
14 To get fully robust results and improved fit of the convex combination of the countries in the donor pool, 

calculations are done with the allopt and the nested option. This is the most extensive optimization method (Becker 

& Klößner 2018).   
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Table 2: The predictor variables 

Variable The UK The synthetic UK 

Human capital index 

Trade openness (%) 

Domestic investment’s share of real GDP (%) 

Government consumption’s share of real GDP (%) 

Labour force participation ratio (%) 

Real per capita GDP 

Real internal rate of return on capital (%) 

2.55990 

28.745 

23.398 

17.109 

46.417 

11828.63 

17.086 

2.32037 

28.758 

23.428 

15.899 

45.277 

8451.78 

8.997 

Display of pre-treatment characteristics of the UK and its synthetic version. (%) indicates percentual values. 

 

All variables in Table 2 have been averaged over the entire pre-treatment period, to make it as 

transparent as possible. The similarity of the characteristics between the yet to be treated 

economy and the constructed untreated unit is striking. Most of the characteristics are either 

similar or almost identical. The only exception is the internal rate of return.15 Overall, the 

optimally chosen weights for the donor pool do a good job of replicating the UK’s 

characteristics during this period. 

Even if the synthetic control unit for the UK provides an acceptable fit regarding pre-treatment 

characteristics, the question of its pre-treatment trend for the capital stock remains. The degree 

of similarity in the outcome between the two units will also give an indication of how well the 

predictors perform. This is especially true when no lagged outcome values are used, which 

otherwise would “force” a better fit for this period. 

                

 

 

 

 

 

 

 

 
15 If any, this could indicate that the capital stock between 1951 to 1969 may be larger in the UK, due to higher 

returns. It is important to be aware of the direction of this potential bias (Botosaru & Ferman 2019). Abadie (2019) 

still concludes that the inclusion could be important for a valid interpretation of the obtained estimate, i.e. the 

estimated average impact of petroleum endowment on the UK. 
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                 Figure 2: Pre-treatment trend 

 

Graphical display of the pre-treatment (1951 to 1969) evolution of the capital stock per capita, between the UK 

and the synthetic UK. 

 

Figure 2 reveals some interesting results. Not only does the control group follow the same 

outcome trend as the soon to be treated economy, it also nearly mimics the path after 1954.16  

This strengthens the confidence that the predictors are correctly chosen and increase the 

possibility that they will perform well when entering the treatment period.   

 

5.2 Main results 
 

With established similarities in characteristics, meant to capture the evolution of the capital 

stock, the question of estimating a potential impact can be addressed. Since the UK did 

experience petroleum endowments from 1970, while its control group did not, the gap between 

their trends from this year can be attributed to treatment. 

 

 

 
16 As this is required by the method, a hypothesis test of mean outcome difference between the UK and the 

synthetic UK, prior to intervention, has been made. It suggested no statistical difference between their capital 

stock per capita, with a two percent significance level. Table A in the appendix presents the result. 



Jonatan Schubeis 

19 
 

                Figure 3: The evolution of the capital stock  

  

Graphical display of the evolution of the capital stock per capita (1951 to 2017), between the UK and the 

synthetic UK. 

 

From Figure 3 we can see that the path of the capital stock in the UK and its synthetic version 

diverge after the point of treatment. Also, clearly visible is that the estimated gap between them 

grows over time. This gap, defined in section 3 as �̂�𝑡 = 𝑌𝑡
𝐼 − �̂�𝑡

𝑁, is the estimated average 

impact from petroleum endowments for a given year. As can be seen, the impact is both 

negative and substantial. During the last years of the study, it is estimated above a negative 40 

thousand USD per capita. By plotting the gap for each year in Figure 4 below, an easier 

visualised picture takes form.  
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               Figure 4: Impact on the capital stock per capita 

 

Graphical display of estimated impact from petroleum endowments,  �̂�𝑡 = 𝑌𝑡
𝐼 − �̂�𝑡

𝑁. 

 

Figure 4 presents the estimated annual treatment effect. In line with the literature on the UK’s 

petroleum discoveries, we start to see an impact around 1970, possibly at the end of 1969. By 

looking at the pre-treatment trend in Figure 2 again, there is no evidence of an impact prior to 

1970. Nevertheless, as this could be an indication that the treatment period in fact should be 

set one year back, a test when changing the date to 1969 has been performed. Except from a 

slight decrease in pre-treatment fit, which is expected with a shorter preintervention period 

(Abadie 2019), it confirmed the original year of treatment.17  

 

5.3 Placebo tests 
 

What if the observed impact is due to that the synthetic UK, fails to replicate the counterfactual 

outcome? After all, one cannot be certain of what would have happened in the absence of the 

petroleum discoveries, it is still an estimation. This is a valid question to ask since even with 

similar characteristics and evolution of the capital stock prior to intervention, many possible 

threats still exist afterward. The obtained result would not be accurate if for example the relative 

 
17 Due to any remaining concerns of an “anticipation effect”, figures 5A to 6B in the following section may also 

serve as complementary confirmation for the chosen year of intervention. 
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importance between the predictors changes over time or if what is a key predictor during 

treatment years, but not prior, has been omitted. To test for this, several placebo tests have been 

performed.  

Assigning fake treatment to a year before the real treatment took place, is known as an in-time 

placebo test (Abadie 2019). Since the UK had not discovered any significant amount of 

petroleum at that time, increased confidence can be put to the obtained result if the synthetic 

control unit closely tracks the capital stock per capita up to the year of actual intervention (Ibid). 

Abadie (2019) also underlines that if the estimated impact appears at the time when original 

treatment was assigned, further credibility can be put to the study.  

 

               Figure 5A: Fictitious petroleum discovery in 1965 

 

Graph over the evolution of the capital stock per capita (1951 to 1969), with fictitious treatment date five years 

before actual treatment. 
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               Figure 5B: Fictitious petroleum discovery in 1965 

 

Graph over the evolution of the capital stock per capita (1951 to 2017), with fictitious treatment date five years 

before actual treatment. 

 

               Figure 6A: Fictitious petroleum discovery in 1960 

 

Graph over the evolution of the capital stock per capita (1951 to 1969), with fictitious treatment date ten years 

before actual treatment. 
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               Figure 6B: Fictitious petroleum discovery in 1960 

 

Graph over the evolution of the capital stock per capita (1951 to 2017), with fictitious treatment date ten years 

before actual treatment. 

 

In comparison to the divergence after treatment in Figure 3, no significant departure is observed 

between the UK and its new synthetic versions in Figure 5A and Figure 6A. This is what one 

would have hoped for and suggests that the estimated impact obtained in Figure 4 is not driven 

by the incapacity of the method to capture the counterfactual outcome. Figure 5B and Figure 

6B confirm this with the first signs of divergence shortly after 1970 and in 1970, respectively. 

The way that the gap starts to appear around 1972 in Figure 5B is not to worry about, in fact, 

all performed in-time placebo results are consistently promising. In the German reunification 

paper by Abadie et al. (2015), the same test revealed a delayed impact of several years, 

concluded by Abadie (2019) to increase its credibility. 

In addition to assigning a fictitious treatment based on time, another placebo test is to assign it 

based on space. In the setting of this paper, to countries that did not experience natural resource 

abundance. This is done to examine the possibility that the estimated impact in the UK may be 

observed by random chance. Since the donor pool only consists of such countries, that all also 

are OECD members, they can be advantageously used for this purpose. By dropping the UK 

from the data, ensuring no weight can be attached to a petroleum-rich country, and then 

generating a synthetic version of all twelve countries in the donor pool (with 1970 as treatment 

year), an in-space placebo test is performed (Abadie et al. 2015). What one would hope for in 
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this case, in order to assign greater confidence to the obtained results, is that the estimated 

impact in the UK is the largest. Abadie et al. (2015) point out that the outcome in these falsely 

treated economies will be further impacted by heterogeneities of outcome shocks across 

countries, making the test very harsh. In other words, this is one of the most reassuring tests 

available and demonstrates why the SCM should only be applied when a large impact is 

expected.   

 

               Figure 7: In-space placebo test 

 

Graph of the estimated impacts from fictional treatments assigned to countries in the donor pool. The solid black 

line is the estimated impact for the UK. 

 

In Figure 7 above, all countries whose synthetic version was able to reasonably well reproduce 

the pre-treatment trend of its capital stock per capita are included.18 This is according to the 

literature and goes by the same arguments as previously discussed in section 5.1. From the 

figure, we can see that the estimated impact of actual treatment in the UK, is larger than the 

ones in any of the other economies subject to random placebo treatment. The results from this 

in-space placebo test are thus encouraging and provide further credibility to the main result in 

the sense that it is unlikely that the estimated impact in Figure 4 is observed by random chance.  

 

 

 
18 All countries whose synthetic unit yields an RMSPE<3200 are included. As a reference point, when constructing 

the synthetic UK, the RMSPE is 899. 
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5.4 Sensitivity & robustness tests 
 

In addition to the placebo tests performed in the previous section, a critique could be that the 

somewhat subjectively creation of the donor pool needs further assessments. This too is a 

reasonable objection since the consisting economies of it, to a large extent, are founded on the 

literature. Even though similarities are established through the use of the OECD sample, certain 

country-specific events may still have been influential. How does one know that the restrictions 

for the donor pool are not set too loose or possibly too strict, i.e. how can increased confidence 

be put into it?  

By an in-dept examination of each country in it, some indications of too relaxed restrictions 

are detected. Finland and Sweden were subject to a severe structural crisis in the early 90s 

(Englund 1999) and Japan had a rapid economic growth between 1986 to 1991, followed by 

what is referred to as “the lost decade” (Mauldin & Tepper 2011). Furthermore, Iceland has 

both a small population and a unique economy (Abadie et al. 2015). These events, or country-

specific characteristics, may or may not have affected the obtained result.  

Also relevant in this context, is the cut point definition of a significant petroleum discovery or 

production. Austria’s crude oil production peaked with 3,67 Mtoe in 1955, however with a 

population of 6,99 million, it cannot be ruled out that the country’s capital stock per capita was 

affected.19 The same argument can be applied to Australia, which also is the only country in 

the sample whose coal production has seen an almost annual increase over the entire time span 

of the study.  

How robust is the estimated impact to changes in the donor pool? To counter the concern of 

too loose restrictions, this paper performed a sensitivity test when sequentially dropping each 

country assigned with a positive weight. This is known as a leave-one-out test (Abadie 2019).  

 

 

 

 

 
19 Note that even if that is the case, it can be assumed to be a minor issue. Its crude oil and total petroleum 

production have been decreasing on a year to year basis basically for the entire period after 1955. Though, if the 

country’s petroleum production had a positive impact on its capital stock, it would provide an explanation for the 

pre-treatment fit prior to 1955 in Figure 2.  
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              Figure 8: Leave-one-out sensitivity test 

 

Graphical summary when excluding consisting countries of the synthetic UK, one at the time.  

 

Figure 8 summarizes the results from the leave-one-out sensitivity test and confirms the 

estimated negative impact obtained in Figure 4. One can see that the largest impact after the 

new millennium is obtained without Sweden and the smallest when Austria is dropped. 

Noticeable is that regardless of excluded country, the potential impact from the petroleum 

endowment is substantially negative.  

As discussed above, on the contrary of too relaxed restrictions, one might worry that they are 

too strict. Loosening up restrictions means that additional countries previously not included 

now meet the necessary requirements for the donor pool.  
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              Figure 9: Sensitivity test including six additional countries 

 

Graphical display of the estimated impact when introducing other OECD members to the donor pool.  

 

The new countries included in Figure 9 are Germany, Ireland, Italy, Luxembourg, New Zealand 

and Turkey. Except for New Zealand who joined OECD in 1973, they were all members prior 

to 1970 (OECD 2020). The reader should have in mind though that they were omitted by valid 

reasons.20 Nevertheless, in the spirit of demonstrating the result’s robustness of including 

additional countries, one can notice the new estimated impact represented by the dashed line is 

similar to when using the original donor pool.21 Interestingly, the pre-treatment fit during the 

more crucial years closer to 1970, is not improved. This suggests that the donor pool is carefully 

and correctly chosen (Abadie 2019).  

 
20 Although minor total petroleum production, Germany has been a significant producer of coal and natural gas. 

Ireland experienced an exceptional economic expansion starting in the 90s, known as the Celtic Tiger and 

Luxembourg’s economy is mainly built up around the banking sector (Abadie et al. 2015). As stated in section 

4.2; they possess dissimilar structural processes regarding income. Italy and New Zealand can be viewed to have 

had a significant total petroleum production, in addition to that New Zealand was subject to structural reforms in 

the 80s and 90s (Adhikari et al. 2018).  

21 An interpretation of this slightly less impacted outcome, is that New Zealand, which may be viewed as having 

a significant petroleum production, receives a weight of 10,7 percent. 
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In the same context as excluding or including countries, the last tests for this section investigate 

how robust the estimated impact is in regard to predictor variables.  

 

               Figure 10: Robustness test when sequentially removing predictors 

 

Graphical display of the estimated impact when sequentially removing predictors. 

 

Since the number of predictors included already are quite many in relation to the number of 

countries in the donor pool, Figure 10 summarizes a sequential exclusion. It is visible that an 

estimated negative impact remains in all cases and that without domestic investment, it 

becomes less negative.22  

Finally, to calm critics that wonder if the “parallel” trend hypothesis may be produced by a 

high number of predictors, a test when only including four is performed. 

 

 

 

 
22 When domestic investment’s share of real GDP is dropped, the RMSPE jumps by nearly 50 percent, which 

underlines the predictive power of it and suggests that the post-treatment path for the outcome in that case should 

be interpreted with caution. 



Jonatan Schubeis 

29 
 

              Figure 11: Robustness test with four predictors 

 

Graphical display of the estimated impact when only including four predictors. 

 

In Figure 11, the dashed line is the estimated impact when only including government 

consumption, human capital, trade openness and domestic investments as predictors. An 

increased impact is observed, and reassuring, the pre-treatment fit is only slightly reduced. 

To sum up all results so far, the UK and the constructed synthetic UK possesses similar 

characteristics with good predictive power of the capital stock per capita. The in-time placebo 

tests indicated that the synthetic version indeed provides a reasonable estimation of the 

counterfactual outcome. The in-space placebo test suggested that observing such a large impact 

due to random chance is unlikely. With the sensitivity and robustness tests, it is shown that the 

obtained estimate holds to alternations in the donor pool and key predictors. 

With established confidence in the result of this paper, it is now clear that a significant event 

affecting the UK’s capital stock per capita did occur in 1970. Whether or not the petroleum 

discoveries have been the main driver will be examined in the next section. 
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5.5 Dose-response tests 
 

The literature on significant economic events in the UK during the 70s is not modest.23 It is 

possible that another event or factor, other than the discoveries and production of petroleum, 

is the main driver behind the observed impact. Since the gap between the UK and its synthetic 

unit clearly starts to appear in 1970 though, and a significant negative impact is detected shortly 

after, many of them can be excluded. This is not to say that any of them has not influenced the 

result, but simply recognizing that many potential reasons can be ruled out as the triggering 

cause. Moreover, by the careful inclusion of specific OECD countries, factors such as increased 

global competition and different qualities of institutions are assumed to be accounted for. 

Of the events in the UK during these years around the petroleum discoveries, the period of high 

inflation stands out. Consumer price inflation peaked above 24 percent in 1975, from being 

below five percent seven years earlier (World Bank 2020). Uncertainty over future prices most 

likely discouraged both investments and savings which would be visible in the capital stock. 

To counter this concern, the inflation went below five percent again in 1983, and high inflation 

under this time span was observed in all economies in the donor pool (World Bank 2020).24 

Furthermore, the direct effect of it is controlled for as this paper measure the capital stock at 

constant national prices. 

Even if the literature fails to provide an obvious factor or event that would explain the path of 

the capital stock per capita in the UK, it cannot be ruled out that an intervention not known to 

the author is the key driver of the observed impact. One way to increase confidence in that the 

petroleum discoveries indeed are the main driver is to do a dose-response test. This is done by 

plotting data on the total petroleum production (treatment), which is external information never 

used in the estimation of the synthetic UK or the treatment effect, with observed impact on the 

capital stock per capita (response). By annually linking them over the entire period, since the 

quantity of extracted petroleum is external data, it is unlikely that the estimated gap in the 

 
23 It is beyond the scope of this paper to list all potential events that may have influenced the outcome. Examples 

provided in section 1 includes high inflation, increased global competition and union interference. Note that such 

events are captured by the used method unless they occurred exclusively or with dissimilar magnitude in the UK 

compared to its synthetic unit.  

24 Of the economies in the synthetic control unit, Portugal’s peaked at 31 percent in 1977, Japan’s at 23 percent 

in 1974, Sweden’s at 14 percent in 1980, Austria’s and Switzerland’s at 10 percent in 1974. 
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outcome is correlated with the production if it is driven by another event or factor unrelated to 

the extraction. 

 

               Figure 12: Dose-response test 

 

Graphical display over the estimated impact and total amount petroleum extracted (natural gas plus crude oil 

including natural gas liquids and feedstock). 

 

From Figure 12 we can see that the total petroleum production in the UK starts to increase at 

the same time as the estimated negative impact gap.25 Visually, it also appears that the 

correlation between them disappear when entering the new millennium. Even if the dashed 

impact line flattens out for the first time in the treatment-period around 2010, the production 

drop after 1999 is substantial.26  

However, since the capital stock per capita for both the UK and its synthetic version has been 

growing over the entire time span of the study (Figure 3), the absolute impact in Figure 12 

 
25 The entities of natural gas (cubic meters) and crude oil including natural gas liquids and feedstock (million 

tonnes of oil equivalents) have been transformed into British terminal units. Calculations are based on that one 

Cm = 36607,774 Btu and one Mtoe = 39652608749183 Btu (EIA 2020). 

26 An explanation of the observed impact pattern may be found in the total value of production. The Europe Brent 

real spot price increased more than five times between 1998 to 2011 (EIA 2020). In terms of value, this would 

more than offset the production drop in Figure 12. 
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might not give a fully accurate picture for this purpose.27 Another complementary insightful 

approach is obtained by instead calculating the estimated impact as �̂�𝑡 = (𝑌𝑡
𝐼 − �̂�𝑡

𝑁)/�̂�𝑡
𝑁, i.e. in 

percent.28 

 

                 Table 3: Dose-response test  

Years Average annual total 

petroleum production 

(in trillion Btu) 

Average annual 

impact (in percent) 

1970-1974 

1975-1979 

1980-1984 

1985-1989 

1990-1994 

1995-1999 

2000-2004 

2005-2009 

2010-2014 

2015-2017 

1970-2017 

974.00 

3000.80 

5573.40 

6405.60 

6318.00 

8878.00 

8848.00 

6133.20 

3680.80 

3543.33 

5410.19 

-4.36 

-10.65 

-16.05 

-17.88 

-18.70 

-19.44 

-20.56 

-20.85 

-22.12 

-21.43 

-17.03 

Display of the estimated relative impact and total amount petroleum extracted. 

 

In Table 3, a stronger correlation between treatment and response is detected prior to the new 

millennium. During the first five years of treatment, the estimated average impact is roughly 

four percent per year, with an annual extraction average below one thousand trillion Btu. In the 

following years when the production surges, this estimated relative impact increases with it. In 

contrast to the absolute impact in Figure 12, it stabilises above 20 percent as the production 

declines during the last 18 years of the study. Over the entire treatment period, an average 

decrease of 17 percent of annual capital stock per capita is observed.  

To conclude, the pattern of extracted petroleum and the estimated absolute impact are 

correlated reasonably well up until the new millennium. The estimated relative impact has a 

stronger correlation over this time span and flattens out as the production decrease. Even if 

other sources not captured by the SCM and yet to be discussed, e.g. “spillover” effects, surely 

 
27 Since the outcome for both units grow over time, an absolute impact twice as large compared to an earlier year 

does not translate into twice as large relative impact.  

28 Mideksa (2013) also applies this technique when performing a dose-response test for the Norwegian economy. 
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have influenced the result, it increases confidence that the observed impact mainly can be 

attributed to the petroleum production.29 

Naturally, the result of this study begs the question of how the more commonly used economic 

growth measure GDP fared. Unfortunately, due to an insignificant pre-treatment fit, this paper 

cannot draw any inference regarding it.30  

 

 

 

 

 

 

 

 

 

 

 

 

 

 
29 Since it is reasonable to assume that the total value of production would serve better as “treatment” than the 

amount extracted per se, an explanation is in place. First, price data are not available for the UK relevant crude 

oil and natural gas during a large time span of the study. Second, if for instance other crude oil prices could serve 

as a proxy for European Brent spot price under these years, the value would depend on factors such as when it 

was sold and what type of contracts were made. Nevertheless, in an attempt to explore this, arbitrary prices 

together with available relevant prices (both adjusted for inflation) were linked to the total petroleum production 

in the UK. It showed that the total value increased from slightly above 70 billion USD in 1985 to around 85 billion 

USD in 2008. These are not accurate numbers, however, it would make sense regarding that the estimated relative 

impact per year in Table 3 only increased by roughly three percent between these years. 

30 The result with GDP per capita as the outcome variable can be seen in Figure B in the appendix. 
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6. Discussion  
 

Before an analysis in connection to previous literature and theory, some remarks of caution 

need to be addressed. First, it is important to note that the UK’s experience may be unique and 

that the obtained estimate is not externally valid. Second, uncertainty over the estimated 

counterfactual outcome increases by time further away from the point of intervention.31 Third, 

the assumption that countries in the donor pool were unaffected by the UK’s intervention, i.e. 

not subject to “spillover” effects, probably is violated to some degree. Since the country did 

not explicitly designate any significant rents from the petroleum sector to foreign investments, 

the direction of this potential bias is ambiguous and arguably minor.32 Fourth, if a discovery of 

petroleum is accompanied by other unique and significant interventions, it is challenging to 

isolate and estimate the impact of interest with the SCM. Such examples include long-lasting 

civil war in Sudan and economic sanctions in Libya (Mideksa 2013). In the UK’s case, this is 

not a major concern. However, the reader should have in mind that certain events or factors 

other than petroleum production and not fully distinguishable by the used method, may have 

affected the capital stock.33 

With this said, the results of section 5.1 to 5.4 indicate that something substantially decreased 

the capital stock per capita in the UK from 1970. The estimated average impact up until 2017 

is 17 percent per year, which corresponds to an annual average of roughly 27 thousand USD 

per capita over the period. Since the synthetic control unit did not experience any significant 

petroleum endowments, this impact is thought to be driven by the UK’s discoveries. Results 

from the dose-response tests, with the content in Table 3 being of utmost importance, suggest 

 
31 Similarities between the UK and its synthetic unit are established through the OECD sample and influential 

characteristics for the capital stock. However, in light of a pre-treatment period of 19 years and a post-treatment 

period more than twice as long, it cannot be excluded that certain events did affect the capital stock in the synthetic 

UK differently than what would have been the case of the UK in absence of treatment. 

32 It may be the case that the UK’s petroleum discoveries attracted foreign capital from economies in its synthetic 

unit, which would be in favour of an underestimated impact, i.e. that the actual impact is more negative. On the 

flipside, if profits exceeded invested capital under investigated time span, and these profits were reinvested in the 

country of origin, it would be in favour of a bias in the opposite direction. Figure 8 and Figure 9 provide an 

indication that the magnitude of this bias may be assumed small. Nevertheless, because it is meaningful to be 

aware of its direction, the study has a drawback. 

33 This critique is similar to point two where one would need to assume that the synthetic unit’s outcome reflects 

potential events unrelated to petroleum in the UK. 
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that it indeed is possible to attribute the estimated impact to the country’s petroleum production. 

Even though not enough to conclude that it exclusively drove the impact, these tests show that 

it may very well be the main cause.   

According to the Dutch disease theory, sectors unrelated to petroleum will be crowded out and 

suffer additionally from an appreciation of the real exchange rate. Over the long run, this is 

anticipated to slow economic growth. Under the assumption that decreased growth will result 

in decreased investments, and therefore a reduction in the growth rate of the capital stock, the 

theory is in line with this paper’s estimated impact. The fact that the capital stock in the UK 

diverged from its synthetic unit the same year as to when the first major crude oil discovery 

was made may also be linked to the theory. An interpretation would be that the petroleum sector 

attracted less capital than other sectors lost, leaving a negative net impact on the capital stock. 

In addition to the above, the estimated impact also corresponds with the empirical papers of 

Bjørnland (1998) who suggested weak evidence of the Dutch disease in the UK and Brock 

(2015) who found an insignificant but negative impact on the country’s GDP.  

Interestingly the paper at hand does not support more recent studies investigating country-

aggregated impacts. Such include Turan and Yanikkaya (2018) and Brock (2019) who 

suggested a positive economic outcome. Thus, one of the contributions of this paper is to have 

demonstrated the relevance of complementary country-specific investigations. This is 

particularly true when the strand of the literature, which emphasizes the role of institutions, is 

considered. Mehlum et al. (2006), Robinson et al. (2006), Bochini et al. (2007) and Butkiewicz 

and Yanikkaya (2010) all highlighted the importance of good quality institutions in the 

relationship between economic progress and natural resources. Based on such influential 

studies, neither the direction nor magnitude of the result could have been foreseen. In light of 

these, the main contribution of this study is therefore regarding the initial question of why. By 

providing an indication of a negative impact in an economy with high-quality institutions, it 

has shown that political explanations should perhaps not always be put in favour of economic 

ones. With a risk of complicating the matter, it may not be as straight forward as one would 

have hoped for. As Turan and Yanikkaya (2018) concluded that petroleum discoveries are for 

some economies viewed as a blessing while for others a curse, the UK’s experience seems to 

point in the direction of the latter.  
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7. Concluding remarks 
 

In an attempt to study the economic impact of petroleum on the UK’s economy, this thesis used 

the SCM. As stated in section 3, and thoroughly explained by Abadie (2019), the method has 

many advantages. One crucial improvement upon the ordinary DiD estimator is allowing 

unobserved confounders to be time-varying and thus that it performs better when reproducing 

the counterfactual outcome (Abadie et al. 2010).   

The result indicated a negative impact on the UK’s capital stock, with an estimated average 

annual impact of 17 percent. In terms of value, this corresponds to a yearly average of roughly 

27 thousand USD per capita. After the new millennium when production declined, the 

estimated treatment effect stabilised roughly above 20 percent. Sensitivity and robustness tests 

together with falsification tests show that the finding is robust to changes in the donor pool, the 

predictor variables and to alternative explanations. Dose-response tests confirm that it is 

possible to attribute the impact to the petroleum production. 

With a focus on the quantitative question of an impact, limited to a single economy with high-

quality institutions, the evidence from this paper suggests that conventional wisdom suggesting 

the resource curse is absent in countries with good institutions, e.g. of Mehlum et al. (2006), 

Robinson et al. (2006), Bochini et al. (2007) and Butkiewicz and Yanikkaya (2010), misses 

something. After all, the UK is loved for having the best quality of institutions. What is it that 

governs the incidence of the resource curse if not the quality of institutions? The answer to this 

and related questions are left for future research.  

The finding gives rise to questions, which cannot be fully answered by the paper at hand. Did 

other petroleum-rich countries have a similar experience regarding their capital stock? If the 

experience is different, is it because of economic or political reasons? Does abundance of other 

non-renewable natural resources give rise to different impacts? 

To answer such questions, this paper calls for future research to apply the same technique and 

investigate the experience in other economies. The author’s recommendation, based on the 

quality of institutions, would be to start with Canada, Denmark, Netherlands, New Zealand, 

Norway and the US. 
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Appendix 

 

              Figure A: Outcome gap prior to treatment 

 

Figure A display the gap of the capital stock per capita between the UK and each country in the donor pool, 
prior to treatment, i.e. the UK’s minus country i’s for each year (t), where i = 1, 2, 3, …, 12 and t = 1951, 1952, 

1953, …, 1969. No country has a straight line. 

 

Table A: Hypothesis test of mean outcome difference in pre-treatment period 

 

Null hypothesis is that there is no difference in mean outcome, prior to treatment, between the UK (group 1) and 

the synthetic UK (group 0). The result supports the null since the estimated difference is not statistically 

significant. 
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             Figure B: The evolution of GDP  

 

Graphical display of evolution of GDP per capita between 1951 to 2017. The same donor pool was used, and the 

predictor variables were lags of per capita GDP in 1951 and 1969, labour participation ratio, human capital 

index, openness to trade and government consumption. The outcome path of the synthetic unit, both prior to and 

after treatment, was very sensitive to alternations in outcome lags and other predictor variables. 

 

 


