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Abstract

Special Purpose Acquisition Companies (SPAC) as acquisition funders are now under investors
scrutiny due to challenging market dynamics and pressure from regulators. Given the
sustainability-related importance of energy SPACs, as well as their binary nature, of either
funding an acquisition or failing, we seek to identify factors that lead to their success. Analyzing
energy SPACs from 2003-2022, we find the speed of the process and established underwriter are
primary indicators of success, while female presence on boards and CEOs being foreign act
against success. Our results have practical implications for energy transition investors and
entrepreneurs in energy sector.
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Acquisition determinants of Energy SPACs:
Reflecting a closed group?

1. Introduction

Specified Purpose Acquisition Companies (SPACs) have grown to establish themselves as the
primary IPO mechanism in the US. In terms of the number of IPO offerings, SPACs were 55% of the [PO
market in 2020, 63% in 2021, 73% in 2022, and 50% in 2023; while in terms of the total capital raised the
corresponding percentages are 46% in 2020, 49% in 2021, 59% in 2022 and 38% in 2023 up to May 1°.
The number of offerings and amount of capital raised by SPACs in comparison to traditional IPOs has
sparked intense academic debate among researchers and practitioners. The increasing popularity of SPACs
has led to an expansion of the corresponding literature (Alti and Cohn, 2022; Akdogu et al., 2022; Bai et
al., 2021; Gofman and Yao, 2022; Gryglewicz et al., 2021; Kiesel et al., 2022; Klausner et al., 2022; Lin et
al., 2022; Luo and Sun, 2021; Papathanasiou et al., 2022; Gahng et al., 2023). The recent developments in
the SPAC market caused many celebrities to become SPACs founders, namely Donald Trump, Chamath
Palihapitiya, Richard Branson, Bill Ackman, Steve Wozniak and Colin Kaepernick.

Acclaimed as a separate asset class (Lewellen, 2009), the existential purpose of SPACs is to raise
money at the IPO stage and invest it in acquiring another company. Failure to do so leads to their liquidation
and significant financial losses to its founders. Our focus is on the segment of the SPACs that target
acquisitions in the energy sector, either fossil fuel or renewable-sustainable, and on isolating the structural
characteristics that make their acquisitions successful.

SPACs gained importance in the energy sector during the recent decade. Energy SPACs are
targeting companies from various energy-related business activities: (i) renewable energy such as clean-
tech energy and solar power, hydrogen, energy storage and battery technologies, as well as (ii) traditional
power and oil and gas businesses (Isaac, 2021). Interestingly, SPACs have been an important channel of
capital flows toward the clean energy sector, especially popular among equity investors attempting to tackle
climate change through solutions offered by energy transition (S&P Global: Blackburne et al., 2023). In a
similar vein, SPACs offer an opportunity for privately owned, small, and fast-growing energy companies
to obtain a public status in as an alternative to traditional IPO.

Following a recent period of turbulence SPAC investing, reflected in a decline from its peak in
2021," energy-transition investors have become a primary vehicle towards a renewed interest in SPAC
investing (S&P Global: Blackburne et al.,, 2023). Further, an increase in energy-related investing,

particularly clean-energy, places energy SPACs in a privileged position over other sectors regarding

' As a total interest rather than in relation to traditional IPOs.
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successful acquisition. Therefore, we focus on examining the characteristics of specifically energy SPACs
and the determinants of their acquisition success.

We examine a sample of 93 Specified Purpose Acquisition Companies (SPACs) that entered the
U.S. financial markets and focused solely on merging via an IPO with a company in the energy sector
during 2003-2022.% As of December 31%, 2022 about 51 of these SPACs had fully resolved their corporate
status by either merging or liquidating, and they form a subsample on which we provide final results. We
acknowledge that our sample size is small, however at the same time this is the entire population of Energy
SPAC:s that either merged or liquidated.

Our study contributes to the literature on SPACs by building upon early studies by Cumming et al.
(2014) and Lakicevic et al. (2014) who examine the determinants contributing to the success of SPAC
mergers. In particular, these studies use samples of early SPACs (2003-2012). In contrast, Gahng et al.
(2023) posit that pre-2010 SPACs have different structural characteristics, and consequently, they consider
only a post-2010 sample. We extend this stream of the literature by providing new findings on acquisition
determinants on SPACs by using a sample of all SPACs focused on the energy sector from 2003 to 2022.
To our knowledge, no study systematically examines the structural characteristics of energy-focused
SPACs and the determinants of their success.

Analyzing energy SPACs from 2003-2022, we find the speed of the process and established
underwriter are primary indicators of success, while female presence on boards as well as CEOs being
foreign act against success. Results are consistent with funding achievement driven by relationship
networks. Networking of experienced SPAC operatives facilitates higher likelihood of merger.

The speed of the process may be a proxy for efficiency, expertise, or reputation and results in better
selection of the acquisition choice and proper closing of the acquisition. Or this factor could reflect that
SPACs achieve funding that is facilitated by a trust among stakeholders that is not attained through
extensive vetting but rather through an intuitive trust among parties (Doney, Cannon, and Mullen, 1998).

Consistent with this view, our evidence shows that SPACs formed by foreign CEOs are less likely
to merge. The findings are aligned with the wide governance literature where founders bringing their firms
to [PO exit in capital markets typically underperform (Moore et al., 2012). Findings also align with the

literature on liability of foreignness impeding financing (Du et al., 2022)
2. Data

Data utilized in this manuscript are compiled from various sources and correspond to data sources

used in prior studies examining SPACs. Founders of post-2003 SPACs have constructed them to be

2SPAC IPOs in the energy sector represent about a quarter of all IPOs in the energy sector over the observation period
(93 vs. 282).



systematically different from typical blank check companies that were prevalent in the 1980s and 1990s in
the U.S. financial markets, primarily with respect to compliance with Rule 419A. SPACs that entered the
financial markets since 2003 comply with the Securities Act of 1933, and they file with the SEC regular
financial statements, prospectuses, and other relevant forms that report any material corporate change.
Consequently, fillings recorded in Electronic Data Gathering Analysis and Retrieval (EDGAR) database
are the primary source of information on all institutional details of these companies.

Institutional information around an IPO event on all characteristics concerning SPAC founders,
underwriting agreements, securities properties, and financial statements is collected from the initial
issuance of S-1 forms. The data is updated when any material change happens, concluding with the
information provided in the final prospectus forms before the IPO.

Additional data that provide information on mergers are collected using DEFM filings of SPACs
deposited by the SEC around merger events. When overlapping, this statistic is cross-checked with data
from Factiva search, other public sources, and individual corporate websites. All announcement dates are
cross-checked between filing forms with the SEC, Factiva searches, and public news. Treasury bill rates
are collected from the Federal Reserve Bank of St. Louis and information on the value of Russell 2000
Index is collected from the FTSE Russell website. The baseline sample consists of 51 SPACs focused on
the energy industry that entered the U.S. capital markets post August 2003 and successfully resolved their
corporate status by finding the acquisition target (40 SPACs) or liquidated (11 SPACs) by December 31%,
2022.

3. Summary statistics and empirical procedure

3.1 Sample statistics

In Table 1, we present the main variables considered as possibly determining the success of the
merger for SPACs. Variables are divided into general merger determinants, SPAC founder characteristics,
and market characteristics. Some of these variables are used in two prior related studies that directly
examine SPAC merger likelihood (Cumming et al.,2014 and Lakicevic et al., 2014). We document that on
average SPACs with an acquisition focus on the energy sector raise $274.97 million at the IPO and spend
about 59 days from filing the initial form to the IPO.

When it comes to CEO and board characteristics of SPACs, on average, board members are about
53 years old; and they form teams of seven members, where on approximately 49% of the boards, there is
at least one woman. About 45% of SPAC founders have an MBA degree, obtained 31% of the times at an
IVY league college. SPAC founders usually have prior executive experience (55%), and on average, they

have represented a foreign SPAC in one-third of cases.



Further, Table 1 documents that at the time of IPOs, the average T-bill rate was 1.27%, and the
average level of the Russell 2000 Index was 1,441 points. The T-bill value is important for SPACs as they
deposit all funds raised in IPOs in escrow accounts where they earn the T-bill rate. This additional earning
potentially enables institutional investors of SPACs to play the ‘yield game.”* At the same time, most prior
studies in SPAC literature use the Russell 2000 as a benchmark index due to the comparable size of the
companies that are covered by this index. We are aware that the set of variables that may explain the SPAC
merger is not exhausted in our study. Still, we choose to focus on these factors as they are possible to collect

and have been recognized in the literature as important to SPAC structure and success.

3.2 Empirical analysis

We establish baseline results by conducting a linear probability model regression with 51
observation and 17 variables that may explain merger success. Given the binary nature of many explanatory
variables and our small sample, linear probability regression may offer more insights than the standard
logistic regression often used in a similar type of studies (Cumming et al., 2014).

Baseline results, reported in Table 2, show that only four determinants are statistically important
regarding merger outcomes. Three of them enter with a negative sign: time from filling to IPO (positive
with speed), board gender dummy (negative with presence of at least one female on the board), and CEO
from foreign SPAC (negative for SPACs with a foreign CEO). The only variable that positively affects the
merger likelihood is the underwriter quality. We code underwriter quality as 1 if the underwriter is one of
the mezzanine investment banks that started the SPAC market and 0 otherwise. Therefore, findings suggests
that SPACs are more successful if underwritten by smaller banks specializing in the SPAC market (i.e.,
positive association with success with underwriters having more SPAC experience).

As a further step, we conduct a standard logistic regression using a smaller set of variables explicitly
used in the previous studies determining the merger likelihood of SPACs. Table 3 presents these results.
Similar to previous findings, the four identified variables remain significant with the same signs (negative
with gender diversity of the board and/or foreign CEO and positive with quicker process done by
underwriters that are typical in the field).

As the choice of independent variables can never be considered exhaustive, we utilize the LASSO
method (least absolute shrinkage and selection operator) initially developed by Tibshirani (1996) and
updated by Belloni et al. (2012), Belloni and Chernozhukov (2013), and Belloni et al. (2014). This machine

3 SPACs go public by issuing units which are securities consisting of a combination of shares and warrants (Schultz,
1993; Chemmanur and Fulghieri, 1997). In the pre-2010 period most of these warrants were in the money. Primary
investors in the SPAC IPOs such as very leveraged hedge funds were selling immediately warrants and waiting to
cash out of trust that is established by the SPACs making that trading strategy very profitable for them (Mitchell and
Pulvino, 2012).



learning approach allows shrinking of regression coefficients by penalizing their magnitude while
simultaneously providing a narrow set of essential variables. That enables us to interpret results easily and
at the same time to resolve the problem of multicollinearity. To utilize the LASSO method on our sample,
we use LASSO-logistic variant of the model and regress the dependent variable on the full set of 17
independent variables. By its shrinkage feature, LASSO selected only two variables to be crucially
important as the determinants of the merger likelihood: time from filling to IPO and CEO of foreign SPAC.

Both were isolated by previous tests and had statistically significant impact.
4. Discussion and conclusions

The recent re-emergence of Special Purpose Acquisition Companies (SPACs) warrants new
investigation. Academics, practitioners and policy makers have dedicated considerable attention to
understand the advantages and shortcomings of SPACs as alternative going public mechanism. At the same
time, fluctuations in energy markets provide ground for their better understanding how financial systems
can facilitate energy innovation. We examine SPACs focusing on the energy industry to identify those
characteristics that impact their success and therefore we contribute to the literature on the likelihood of
SPACs mergers.

Given climate change concerns and the related importance of energy SPACs to fund green energy,
as well as SPACs’ binary nature, of either funding an acquisition or failing, we identify factors that
determine their success. Analyzing energy SPACs from 2003-2022, and utilizing advanced least absolute
shrinkage and selection operator (LASSO) technique we find speed of process and using established SPAC-
experienced underwriters are primary indicators of success, while female presence on boards as well as
CEOs being foreign act against success. Results are consistent with literature evidencing that firms face
liabilities of foreignness (Bell et al., 2012; Filatotchev et al., 2019), including bias against foreigners with
debt financing (Du et al., 2022). Results also are consistent with a general acknowledgement that the SPAC
financing world is male dominated, even to the point of board gender diversity acting against funding
success.* Researchers interested in the institutional environment of innovation funding will find our results
valuable. Our results have practical implications for both investors and entrepreneurs in energy sector. In
particular, by providing the analysis of Energy SPACs characteristics, our study bridges the gap between
energy transition investors and entrepreneurs searching for alternative funding sources in addition to

traditional IPO. Given that energy markets undergo through turbulent times in recent years it is important

4 Tse, C. & Benhamou, M. (2020). In record-breaking year, SPACs avoid gender diversity push. Bloomberg.
https://www.bloomberg.com/news/articles/2020-12-04/in-record-breaking-year-spacs-avoid-gender-diversity-
push#xjdy7vzkg.



to highlight importance of Energy SPACs as a special financial vehicle to facilitate energy transition and

innovation.
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Table 1: Descriptive statistics

This table describes the mean, standard deviation, minimum and maximum values for all variables used in the
study. The sample covers 51 SPACs that successfully resolved their corporate status in period 2003-2022 and were
focusing on companies in energy sector. The description statistics on the SPAC structure at the IPO and
stakeholders’ involvement are collected from individual company reporting with the Security and Exchange
Commission. The dependent variable (Merger success) for regressions equals 1 if the SPAC merged (40
observations) and 0 if SPAC ceased existence (11 observations). Gross proceeds at IPO million measures the size
of SPAC. Time from filling to IPO measures the period between filling the S1 form and IPO date. Difference in
the amount of cash raised measures the difference between the amount of IPO size stated in prospectus and the
final amount. Foreign issuer is a dummy variable based on the origin of the SPAC. China focused target is a dummy
variable denoting whether SPAC targets Chinese company. Underwriter quality is a dummy variable denoting
whether underwriters belong to the largest investment banks (Bulge bracket) or mezzanine/small investment banks.
Number of SPAC founders measures the number of people in the Board. Average age of founders denotes the
average age of founders in years at the time of filling the final prospectus. CEO with Ph. D degree is a dummy
variable indicating whether CEO has Ph. D degree. In the same manner, we form variables: CEO with MBA degree,
CEO who attended IVY college, and CEO with law degree. Board gender is a dummy variable indicating whether
there is a female on the Board. CEO Else prior to involvement with SPAC is a dummy variable showing whether
the SPAC’s CEO was previously CEO in some other company. CEO Foreign is a dummy variable measuring
whether the CEO is a foreign born.

Mean Std Min Max
Dependent variable
Merger success (Y/N) 0.78 0.41 0 1
SPAC merger determinants
Gross proceeds at [PO million 274.97 163.53 33.00 900.00
Time from filling to IPO 58.65 58.97 16.00 254.00
Difference in the amount of cash raised 0.03 0.28 -0.67 1.00
Foreign issuer (Y/N) 0.20 0.40 0.00 1.00
China focused target (Y/N) 0.02 0.14 0.00 1.00
Underwriter quality (Y/N) 0.31 0.47 0.00 1.00
Management characteristics
Number of SPAC founders 6.73 1.61 3.00 10.00
Average age of founders 52.53 4.27 43.75 61.33
CEO with Ph. D degree (Y/N) 0.06 0.24 0.00 1.00
CEO with MBA degree (Y/N) 0.45 0.50 0.00 1.00
CEO who attended IVY college (Y/N) 0.31 0.47 0.00 1.00
Board gender (Y/N) 0.51 0.51 0.00 1.00
CEO else prior to involvement with SPAC 0.55 0.50 0.00 1.00
CEO foreign 0.33 0.48 0.00 1.00
CEO with law degree (Y/N) 0.18 0.39 0.00 1.00
Merger Characteristics
T-bill rate at the time of [PO 1.27 1.57 0.01 4.99
Russell 2000 level at the time of IPO 1441.13 480.53 548.99 2427.29
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Table 2: Linear regression analysis of SPACs' outcomes

This table reports results from linear regression analysis. The sample consists of 51 SPACs with focus of energy that
resolved their corporate status in period 2003-2023. The dependent variable for regression equals 1 if the SPAC
merged and 0 if SPAC ceased existence. The symbols *, **, and *** represent statistical significance of coefficients
at the 10%, 5% and 1% level.

Variables LP regression analysis results

Coef. Std. t--stat
SPAC merger determinants
Gross proceeds at [PO million -0.0002 0.0005 -0.32
Time from filling to IPO -0.0036 0.0012 -2.87 ***
Difference in the amount of cash raised -0.0501 0.2610 -0.19
Foreign issuer 0.2202 0.1491 1.48
China focused target 0.3847 0.4184 0.92
Underwriter quality 0.3455 0.1387 249 **
Management characteristics
Number of SPAC founders 0.0321 0.0465 0.69
Average age of founders -0.0116 0.0147 -0.79
CEO with Ph. D degree 0.2576 0.2189 1.18
CEO with MBA degree 0.0806 0.1112  0.73
CEO who attended IVY college 0.1067 0.1478  0.72
Board Gender (Y/N) -0.2296 0.1032 -2.22 **
CEO else prior to involvement with SPAC 0.1129 0.1358 0.83
CEO foreign -0.2118 0.1117 -1.90 *
CEO with law degree -0.2093 0.1485 -1.41
Merger Characteristics
T-bill rate at the time of IPO -0.5997 0.4639 -1.29
Russell 2000 level at the time of IPO 0.0058 0.0036 1.61
Constant 1.1749 0.8467 1.39
R square 58.50%
Number of observations 51

11



Table 3: Logistic and LASSO logistic regression analysis of SPACs' outcomes

This table reports results from logit regression analysis. The sample consists of 51 SPACs with focus of energy
that resolved their corporate status in period 2003-2013. The dependent variable for regression equals 1 if the
SPAC merged and 0 if SPAC ceased existence. The symbols *, ** and *** represent statistical significance

of coefficients at the 10%, 5% and 1% level.

Variables Logit regression analysis results Lasso Logit regression analysis results
Coef. Std. t--stat Coef. Std. t--stat _

SPAC Merger

determinants

Gross proceeds at [PO 0.007 0.011 0.66

Time from filling to IPO -0.041 0.019 -2.16 ** _0.0200 0.0080 D69 HEk

Underwriter quality 7.023 3.688 1.9 *

CEO with MBA degree 5.327 2.603 2.05 **

Board gender (Y/N) -5.083 2.655 -1.92  *

CEO public company 2.926 3.639 0.8

Number of SPAC founders -0.516 0.733 -0.7

Average age of founders -0.3 0.371 -0.81

Underwriting compensation 0.873 0.667 1.31

CEO foreign -3.862 2.552 -1.51 22.1370 0.9980 D14 *x

Constant 19.473 21.79 0.89 4.0830 1.1020 3.71

Pseudo R square 68.70% 31.40%

Number of observations 51 51
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