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Abstract 

We examine whether the financial strength of companies, in particular, small and medium-sized 
enterprises (SMEs) is causally linked to the award of a public procurement contract (PP), especially in 
the environmentally friendly “green” area (GPP). For this purpose, we build a combined procurement 
company data set from the Tenders Electronic Daily (TED) and the SME database AMADEUS, which 
includes ten European countries. First, we apply probit models to investigate whether the probability 
of winning the public tender depends on the company's financial strength. We then use the flexpanel 
DiD approach to investigate the question of whether the award has an impact on the future financial 
strength of the successful company. On the one hand, we find that a lower equity ratio and a higher 
short-term debt ratio increase the probability of being successful in a public tender. On the other hand, 
the success means that the companies can continue to work after the award with a lower equity ratio 
than comparable companies without an award, regardless of whether the company was successful in 
a traditional or a “green” public tender. We conclude from this that the success in a PP is a substitute 
for one's own financial strength and thus facilitates access to external financing. The estimation results 
differ depending on whether public procurement in general or the sub-group of sustainable public 
procurement is examined. 
 

Zusammenfassung 

Wir untersuchen, ob die Finanzkraft von Unternehmen, insbesondere Klein- und Mittelständischen 
Unternehmen (KMU), kausal mit dem Zuschlag für einen öffentlichen Auftrag (PP), insbesondere im 
umweltfreundlichen Bereich verbunden ist. Hierzu konstruieren wir aus der Tenders Electronic Daily 
(TED) und der KMU Datenbank AMADEUS einen kombinierten Beschaffungs-Unternehmen-Datensatz, 
der zehn europäische Länder umfasst. Zunächst prüfen wir mit Hilfe von Probit-Modellen, ob die 
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Investment in technologies to achieve a low carbon economy produces positive externalities in both 

the innovation and diffusion stages. This causes market failure and underinvestment, as the private 

returns from those investments are lower than the social returns (Rennings 2000, Kemp and Oltra 

2011, De Marchi 2012). The discrepancy between private and social returns justifies policy 

intervention. Public procurement is a particular type of policy intervention. It is considered to be a key 

policy instrument, not only to incentivize private actors to broaden the application of existing 

Renewable Energy Supply (RES) technologies, but also to develop innovative RES products and 

solutions. Public Procurement is not direct public funding, but rather an instrument to allocate and 

distribute public funds in return for societal benefits. 

The issue of funding innovations in renewable energy supply (RES) is of growing interest both for firms 

and policy makers as RES innovations pave the way to a low carbon economy. Currently, little is known 

about how SMEs finance the purchase of new clean energy and technologies necessary to make 

production processes and distribution channels climate-friendly, and what restrictions SMEs face vìs-

à-vìs large firms in financing RES innovations. In general, the funding possibilities of RES innovators, be 

they on the forefront in applying innovative RES technologies or in creating new climate-tech solutions, 

are constrained. Environmental innovation projects are long-term commitments often associated with 

immature and complex technology (Olmos, Ruester and Liong 2012). The long payback period 

reinforces the perceived risk of such investments (Ghisetti, Mancinelli, Mazzanti and Zoli 2017). In 

addition, innovative firms often own large stocks of intangible assets that cannot be pledged as 

collateral (Brown, Martinsson and Petersen 2012, Cosci, Meliciani and Sabato 2016, Hall, Moncada-

Paternò-Castello, Montresor and Vezzani 2016). 

Although opaqueness and information asymmetry between borrowers and investors are particularly 

problematic for SMEs, those obstacles are even more pervasive for environmental innovation projects 

(Cecere, Corrocher, Gossart and Ozman 2014a, Jensen, Schäfer and Stephan 2019). Accordingly, 

immaturity of some RES markets, a greater perceived risk of the investment in environmental 

innovations (Aghion, Veugelers and Hemous 2009, Ghisetti et al. 2017), fierce competition from fossil-

fuel-affine incumbents and an insufficient recognition of climate risks in rating models, including the 

banks’ own internal models, work in favor of funding constraints and often induce financial institutions 

to shy away from supplying the required funds (Hottenrott and Peters 2012, Schäfer, Stephan and 

Mosquera 2017). 

Public procurement has the potential to stimulate firms’ innovation (Appelt and Galindo-Rueda 2016, 

Aschhoff and Sofka 2009, Czarnitzki, Hünermund and Moshgbar 2018). Success in public procurement 

tenders also has a crucial role in improving innovation success, measured in terms of turnover achieved 

with new products (Ghisetti 2017). Czarnitzki et al. (2018) study the effect of changes in innovation 
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the CAN is available at the firm level. In 2014, the European Union implemented a Public Procurement 

policy reform aimed at enhancing SME participation. The key feature was that large contracts could be 

broken up into smaller lots. Those smaller lots should enable SMEs to submit a tender for a lot instead 

of the total contract value. The CAN data in the estimation sample range from 2015-2018 (post-SME 

reform period) and cover ten European countries:  Belgium (BE), Denmark (DK), Germany (DE), Great 

Britain (GB), Italy (IT), Norway (NO), Portugal (PT), Slovakia (SK), Spain (ES) and Sweden (SE).2 

To produce causal inference on the two questions of how a firm’s financial strength affects the 

likelihood to be a successful bidder and how success influences the bidder’s financial strength 

afterwards, CA firms must be compared with appropriate control firms. Bidding firms that failed to 

receive a CA would be the ideal candidates for the control group of successful CA firms, but data on 

the unsuccessful bidders is not available in the TED database. Thus, we must apply an alternative 

strategy to establish a suitable control group, making use of AMADEUS, a database of European 
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In addition, we identify tenders that may or may not belong to the area of GPP (see Appendix 1). We 

label those suppliers as “green possible” firms. Those firms are most frequently active in the areas 

"Petroleum products, fuel, electricity and other sources of energy", "Electricity", "Energy and related 

services" and "Electricity distribution and control apparatus". 

Unfortunately, we cannot uniquely infer from the CPV codes whether “green possible” tenders 

definitely belong to the GPP segment. Clearly labeling such tenders either as compatible or 

incompatible with the EU Green Deal and, thus, GPP goods, services and works would avoid any 

ambiguity and support incentivizing green innovation. Many governments intend to increase their 

issuances of "green sovereign bonds". Of course, money in itself is not green, and so the proceeds from 

those issuances are not in itself green. Those bonds can only be advertised as green if the proceeds 

from the issuance are used to finance investments in green projects or purchases of green goods and 

services. Therefore, an easier identification of those tenders that qualify for public promotion and, 

thus, can be financed by issuing sovereign green bonds would most likely support the development of 

a strong and highly liquid market for sovereign green bonds (Wulandari, Schäfer, Stephan and Sun 

2018). In addition, easy identification facilitates better auditing and supports the prevention of 

"greenwashing". 

Finally, for reasons of completeness, we identify the tenders that certainly do not deserve the green 

label. We name the respective CA firms as brown firms (see Appendix 1). The brown firms are most 

frequently active in the areas "Refuse incineration services", "District-heating mains construction 

work" and "District-heating plant construction work". 

345)$)(06*755$%0(1*

The following sections present the multivariate analysis of CA firms vìs-à-vìs the control firms. As a first 

step, we construct key financial ratios that are appropriate to indicate financial strength. We consider 

the equity ratio, the long-term debt ratio, the short-term debt ratio, the loan ratio, the trade credit 

ratio and the turnover ratio. Those indicators of financial strength are expressed as a percentage of 

total assets. 

Table 4: Financial strength and size indicators 

Variable Description 

 Financial strength indicators 

Equity ratio Shareholder funds (Equity) divided by total assets 

LTDB ratio Noncurrent liabilities: long-term debt (LTDB) to total assets 

STDB ratio Short-term debt ratio: sum of loan and credits divided by total assets 

LOAN ratio Loan divided by total assets 

CRED ratio Trade credit divided by total assets 
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TURN ratio Turnover divided by total assets 

 Size indicators 

Log (Total Assets) Logarithmic transformation of Total Assets 
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To explore this hypothesis, we apply the flexpanel difference-in-difference approach (DiD) (Dettmann 

et al. 2020) to similar subsamples as those defined in Table 5.  The DiD approach reveals whether firms 

with a CA (treatment group) develop differently in the years after winning the contract award than the 

similar firms without a CA (control group). In order to create the treatment and control groups, we 

construct a dummy variable called ('%&(%) with values 1 if the company has won a public procurement 

contract between year 2015 and 2018 (treatment group) and zero otherwise (control group). Then, to 

capture the period effect that applies to both treated and non-treated firms, we create another 

dummy called *+,(('%&(-%.(/0%'1+)2 This variable takes on the value of one starting from year (34 

where ( is the year of success. Our main variable of interest is the !'%&(-%.(/ %55%6(. This dummy 

variable represents the interaction between the variables ('%&(%) and *+,(('%&(-%.(/ 0%'1+). The 

!'%&(-%.(/ %55%6( is zero if, and only if, the dummy variable ('%&(%) is 0. It is 1 if the dummies 

*+,(('%&(-%.(/ 0%'1+) and ('%&(%) are 1. Table 6 describes the main treatment variables used in 

flexpanel DiD regression equation. 

Table 6: Treatment effect 

Treatment effect Dummy variable Values 

Winning a tender treated 
0: no win; 1: winning at least 
one contract award (CA) in 
2015 and 2018 

Period effect for both the 
treated and the non-treated 
firm(s) 

Posttreatment period 

0 for treatment and matched 
control firm before the 
contract award (CA) success; 1 
for both firm types one year 
after winning a tender, and 
then it repeats afterwards. A 
maximum of three years after 
winning a tender between 
2015 and 2018 is considered. 

Interaction between winning a 
tender and post treatment 
effect 

Treatment effect (treated # 
Posttreatment period) 

0: no effect; 1: effect 
Full interaction effect between 
winning a contract award and 
the period after the treatment 

 

Previous studies propose various control variables. Aschhoff and Sofka (2009) include control variables 

capturing market innovation. Fazekas and Tóth (2017) use country labels and indicators of market level 

interventions. Ghisetti (2017) adds control variables for environmental innovation. The TED dataset 

provides a variety of candidates for control variables.  We abstain from incorporating a multitude of 

control variables to keep the model as simple as possible. We use total assets, country, firm type, NACE 

codes and time dummies for the years between 2011 and 2018 as control variables in the flexpanel 

DiD models. 
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Does financial strength affect the likelihood of winning a tender? 

We start with the first question of whether the likelihood of winning a public procurement tender is 

associated with a higher financial strength. Table 7 shows the descriptive statistics of the financial 

strength indicators of interest separately for TED firms and the noTED companies in the overall Sample 

(1). The Table reveals that the CA firms in the estimation samples have on average a lower equity ratio, 

a higher short-term debt ratio, a higher trade credit ratio and a higher turnover ratio. 

Table 7: Descriptive statistics of financial ratios and size indicators for TED and noTED firms in the 

overall sample (1) 

 Obs. Mean Q1 Median Q3 Min Max STD 

Variable TED firms 

Equity ratio 2748 0.33*** 0.15 0.32 0.49 0.00 1.00 0.23 

LTDB ratio 2367 0.11 0.00 0.02 0.16 0.00 1.00 0.17 

STDB ratio 2646 0.25*** 0.07 0.19 0.38 0.00 1.00 0.23 

LOAN ratio 2663 0.09** 0.00 0.01 0.11 0.00 1.00 0.15 

CRED ratio 2686 0.17*** 0.03 0.11 0.25 0.00 1.00 0.18 

TURN ratio 1962 2.22* 0.76 1.25 2.43 0.00 840.40 19.03 

Log (Total Assets) 1973 17.38*** 15.73 17.63 18.90 10.91 23.00 2.32 

SME 1973 0.74 0.00 1.00 1.00 0.00 1.00 0.44 

Variable noTED firms 

Equity ratio 2593 0.38 0.15 0.36 0.56 0.00 1.00 0.26 

LTDB ratio 2224 0.11 0.00 0.01 0.16 0.00 1.00 0.19 

STDB ratio 
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contracts shows again that the CA firms in the estimation sample have on average a lower equity ratio, a higher 

short-term debt ratio, a higher trade credit ratio and a higher turnover ratio. 

 
Table 8: Descriptive statistics of financial ratios and size indicators for TED and noTED firms in the 
sample of successful firms in Green Public Procurements and their control firms. 

 Obs. Mean Q1 Median Q3 Min Max STD 

Variable TED firms 

Equity ratio 460 0.31 *** 0.12 0.27 0.46 0.00 0.99 0.23 

LTDB ratio 411 0.10 0.00 0.01 0.10 0.00 1.00 0.18 

STDB ratio 443 0.27 *** 0.08 0.22 0.42 0.00 1.00 0.23 

LOAN ratio 443 0.09 0.00 0.01 0.15 0.00 0.71 0.15 

CRED ratio 448 0.18 *** 0.04 0.12 0.27 0.00 1.00 0.18 

TURN ratio 
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negative effect is obtained in the subsample of SMEs receiving a GPP tender.  Equity-poor SMEs bidding 
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tenders. Within this segment, the STDB ratio does not significantly affect the firms’ chance of winning 

a CA. 
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  (-7.24) (-5.94) (-2.48) (-2.31) 
9%&'/#8--1%,/ YES YES YES YES 
A+8.('$/#8--1%,/ YES YES YES YES 
B.)8,('$/#8--1%,/ YES YES YES YES 
C/ 5214 3770 2763 2019 
# firms 1366 1044 721 560 

Average marginal effects. t statistics in parentheses, *p < 0.10, **p < 0.05, ***p < 0.01 
 

The AF"#/'&(1+ 
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short-term debt share increases the likelihood of success for firms and SMEs in general but not for 

green firms. In GPP, only a high share of trade credits vìs-à-vìs the control firms has that effect. 

 

Table 13: Likelihood of winning a contract award (prob TEDyear) depending on the lagged TURN ratio 

  (1) (2) (3) (4) 

  All firms All SMEs 
All firms with 

GPP CA 
All SMEs with 

GPP CA 
TEDyear         
TURN ratio (t-1) -0.000241 -0.000246 0.00169 0.00212 
  (-0.91) (-1.00) (0.61) (0.68) 
log(Total Assets) 0.0169*** 0.0143*** 0.00147 0.00101 
  (4.14) (3.15) (0.61) (0.34) 
SME 0.00240  0.0183  
  (0.12) 
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GPP CA GPP CA 
Treatment effect -0.0188** -0.0135 -0.0239* -0.0103 
  (-2.41) (-1.49) (-1.68) (-0.72) 
Posttreatment 
period 

0.00420 0.00613 -0.00823 0.000542 

  (0.56) (0.71) (-1.03) (0.06) 
log(Total Assets) -0.0505*** -0.0437*** -0.0463*** -0.0399*** 
  (-7.54) (-5.32) (-5.22) (-3.50) 
Constant 1.144*** 1.002*** 1.064*** 0.935*** 
  (10.22) (7.56) (7.27) (5.13) 
9%&'/#8--1%,/ YES YES YES YES 
A+8.('$/#8--1%,/ YES YES YES YES 
B.)8,('$/#8--1%,/ YES YES YES YES 
Observations 12350 8172 7234 4855 
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  (-1.02) (0.72) (1.28) (2.21) 
log(Total Assets) 0.0433*** 0.0453*** 0.0436*** 0.0408*** 
  (6.60) (5.38) (6.12) (3.99) 
Constant -0.476*** -0.454*** -0.470*** -0.368** 
  (-4.34) (-3.34) (-3.99) (-2.25) 
9%&'/#8--1%,/ YES YES YES YES 
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since we cannot control for firm age. However, the rules under which a contract award is granted are 

very strict and rarely leave room for authorities to follow their own preferences. For this reason, we 

favor the explanation that the firms’ effort makes the difference. Firms with low equity ratios are 

usually more financially constrained and are more in need of funds and liquidity that accompany a 

contract award. The short-term debt ratio has a significant and positive effect on winning a tender. 

Firms with higher short-term debt ratios are more likely to win tenders. The effect may again reflect 

the high liquidity needs of expanding firms. Those firms may be more willing to heavily engage in 

winning public procurement tenders. 

When analyzing the causal impact of winning a contract award on the firms’ financial strength, we 

focus on the equity ratio and the short-term debt ratio. We find that success lowers the equity ratio of 

the successful firms in the years after the success no matter whether the firm receives a traditional or 

a GPP contract. In contrast, we only find an impact of contract awards on the STDB ratio in the sample 

of SMEs receiving a GPP contract. In summary, the DiD analysis provides evidence that receiving an 

award allows those firms to work with low equity ratios. This may indicate that the award is a substitute 

for a high equity ratio and, thus, works in favor of improving the firm’s access to debt financing after 

receiving an award. 

Green public procurement gains increasingly more attention in the discussion on how governments 

can support the Great Green Transition. Our study is a contribution to the still small but growing 

research on the question of whether green public procurement is relevant for a firm’s finances. We 

have shown that firms with low equity ratios are at an advantage in competing for a public tender. In 

addition, we find that award-winning firms maintain low equity ratios after winning a contract award. 

We interpret these findings as a sign that financial institutions are prepared to tolerate low equity 

ratios as the contract award signals creditworthiness. 

Our study is only a first step in examining the role of green public procurement for implementing 

climate-protecting products and services. To make further progress in this respect better data are 

necessary. A clear labeling of tenders either as compatible or incompatible with the EU Green Deal 

and, thus, GPP goods, services and works would avoid any ambiguity and support green innovation. In 

addition, an easier identification of those tenders that qualify for public promotion and, thus, can be 

financed by issuing sovereign green bonds would most likely support the development of a strong and 

highly liquid market for sovereign green bonds, and also facilitate the prevention of "greenwashing". 
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31160000-5 31160000 Parts of electric motors, generators and 
transformers 2 

31161000-2 31161000 


