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Abstract
The COVID-19 pandemic posed new and manifold challenges to organizations and their operations worldwide. Conformity 
assessment bodies (CABs), such as testing or medical laboratories, certification, and inspection bodies, were also affected by 
the associated disruptions. Their role in this crisis is highly relevant, as CABs are essential pillars of the quality infrastructure: 
their activities ensure that products and services meet requirements as defined in standards and regulations, thereby con-
tributing to their safety and reliability. The question arises of how CABs and their operations were affected by the pandemic 
and how they responded. To this end, we present the results of an international survey of 986 CABs of all types in Germany, 
the UK, Italy, and New Zealand. Overall, CABs reported, on average, a reduction in demand for their services during the 
pandemic, facing restrictions in all countries. In addition, the pandemic had an overall negative impact on the CABs’ invest-
ment and innovation activities. However, investments in digital infrastructure were increased as a countermeasure, with 
CABs reporting a higher need for digitalization. The paper highlights and discusses results from in-depth analyses relevant 
to policymakers and industry alike.
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Introduction

Conformity assessment (CA), such as testing, certification, 
and inspection, demonstrates whether specified require-
ments, as stated, e.g., in standards, are fulfilled [1]. With 
that, CA is central to the effectiveness of standards to 
ensure their intended use and, consequently, their impact. 
The COVID-19 pandemic has posed new and manifold 

challenges to organizations and their operations worldwide, 
such as travel restrictions, remote operations, and unpredict-
able demand [2–4]. Conformity assessment bodies (CABs) 
were also affected by these challenges and associated dis-
ruptions [5–8].

CABs are essential pillars of the quality infrastructure: 
their services contribute to the safety and reliability of prod-
ucts and services [9] and play a fundamental role in innova-
tion [10]. They are a cornerstone of trade by establishing 
trust and transparency [11–15]. CABs essentially provide a 
critical link between regulators, industry, and markets [16]. 
Considering CABs’ roles and functions in the economy, the 
question arises of how CABs were affected by the pandemic 
and how they responded to it. As the pandemic continued 
to challenge the supply chains, CABs needed to find ways 
to continue delivering their services. Anecdotal evidence 
suggests that the provision of CA services has been chal-
lenging due to staff shortages, travel restrictions, and a 
lack of competence to operate remotely [17, 18]. In some 
countries, CABs were not classified as ‘essential services’, 
which made the provision of their services even more chal-
lenging. However, critical sectors of the economy (i.e., food 
manufacturing and supply, hospitals, and medical testing) 
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relied on CABs. Likewise, new products (i.e., ventilators) 
and facilities that switched their production lines to products 
such as masks or hand sanitizers needed CABs to provide 
licenses to operate [19].

Given the importance of CA to the global economy, it is 
vital to understand the issues that CABs faced during the 
crisis and their vulnerability, as well as to identify poten-
tial support measures. To support this aim, we discuss the 
results of an international survey of 986 CABs carried out in 
2020 covering testing and medical laboratories, certification, 
calibration and inspection bodies, and others, i.e., validation 
and verification, proficiency testing, and production of refer-
ence material. The study considers only accredited CABs. 
We refer exclusively to CABs that have the competence to 
carry out conformity assessment services approved by a 
national accreditation body—against the specifications in 
ISO/IEC standards which oftentimes also require risk analy-
sis to be in place [1]. The results discuss the impact of the 
pandemic in terms of economic and operational issues. The 
study uses survey data from four countries—Germany, the 
UK, Italy, and New Zealand—to account for differences in 
policy responses and economic disruptions in different coun-
tries. While they are all industrialized countries that allow 
for comparison in general terms, they differ in terms of the 
time, way, and extent to which the pandemic hit them. With 
this international comparative study, we not only address the 
actual economic situation of CABs in the pandemic but also 
investigate how it impacts their digitalization.

So far, however, there has been no comprehensive study 
that empirically determines the impact of the COVID-19 
pandemic on the different types of CABs worldwide. We 
fill this gap by investigating the short-term impact of the 
pandemic on CABs and analyzing the ability of CABs to 
deliver their services to industry and society and fulfill their 
role in the economic system. Further, we investigate to what 
extent the pandemic has impacted the digitalization of CABs 
(and vice versa). We contribute to the emerging literature on 
the impact of the COVID-19 pandemic on various sectors, 
shedding light on the situation of a sector whose customers 
depend on CA services in these challenging times more than 
ever and that heavily relies on accreditation as an “additional 
layer of trust”. Unlike previous studies that draw from anec-
dotal evidence or limited samples, we draw from a large 
sample of CABs that operate across the globe.

CABs in the pandemic

Conformity assessment

CA is a central pillar of the national quality infrastructure 
(see Fig. 1), that is, the “system comprising the organiza-
tions (public and private), together with the policies, relevant 

legal and regulatory framework, and practices needed to 
support and enhance the quality, safety and environmental 
soundness of goods, services and processes” [20]. CA helps 
transparently and reliably differentiate goods and services as 
to whether and how they conform to requirements set out in 
standards or regulations, thus increasing the importance of 
such standards [10]. The benefits of standards and standardi-
zation in terms of economic efficiency and market access can 
only be achieved by demonstrating such conformity [21].

CA includes activities such as testing, inspection, valida-
tion, verification, certification, and accreditation [1]. Har-
monized requirements for the corresponding practices and 
operations of CABs, bodies that perform CA activities, are 
set out in international standards published by ISO (Interna-
tional Organization for Standardization) and IEC (Interna-
tional Electrotechnical Commission). Against these stand-
ards, CABs can seek accreditation to attest their competence, 
impartiality, and consistent operation in performing specific 
CA activities. Standardized CA practices are vital to domes-
tic and international trade and to safeguarding public goods 
such as the protection of health, safety, and the environment 
[21]. Internationally harmonized and recognized standards 
and CA practices, among others, are vital to avoid unneces-
sary and burdensome double-testing in cross-border trade 
[22]. In previous studies, accredited CABs have been asso-
ciated with positive impacts on the gross domestic product 
[23–25]. Blind et al. [11] also found significant positive 
effects of standards and certifications on exports, which 
are enhanced by harmonized procedures and correspond-
ing multilateral recognition agreements. The correspond-
ing harmonized CA standards indeed help overcome trade 
barriers [21]. Besides these trade-enhancing effects, CAs in 
the form of third-party certifications have also been found 
to increase product safety [26].

CABs may seek accreditation to provide their services 
within predefined scopes. The role of accreditation (as an 

Fig. 1   Quality infrastructure. Source: Koch and Blind [28]
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activity of CA) is to independently confirm the competence 
of CABs to execute the conformity assessment-related 
tasks. In addition, the aim is to build trust and enable the 
international acceptance of CAs through mutual recogni-
tion agreements [1]. In the Member States of the European 
Union, accreditation “is part of an overall system, including 
conformity assessment and market surveillance, designed to 
assess and ensure conformity with applicable requirements. 
The particular value of accreditation lies in providing an 
authoritative statement of the technical competence of bod-
ies whose task is to ensure conformity with the applicable 
requirements” (EU Regulation 765/2008) [27]. To be accred-
ited, CABs provide services in accordance with applicable 
standards, such as those published by ISO and IEC with 
ISO/IEC 17000:2020 [1], which “specifies general terms and 
definitions relating to conformity assessment (including the 
accreditation of conformity assessment bodies) and to the 
use of conformity assessment to facilitate trade.”

Industry relies heavily on CA, especially in its increas-
ingly international supply chains. Here, CA ensures transpar-
ency and trust and demonstrates the fulfillment of require-
ments for products and services. CABs are, therefore, an 
indispensable cornerstone of our economies. However, the 
established, interdependent network was severely disrupted 
by the outbreak of the COVID-19 pandemic in 2020.

Conformity assessment during the pandemic

COVID-19 was first reported in Wuhan, China, in late 
2019 and has since evolved into a worldwide pandemic 
with almost 487 million confirmed cases and more than 6 
million deaths as of March 2022 [29]. The outbreak of the 
coronavirus SARS‐CoV‐2 led to an unprecedented global 
health, social, and economic crisis. The latter was fueled 
by deep uncertainty as well as travel and other restrictions 
imposed by governments worldwide to contain the spread 
of the virus [30].

Global supply chains were heavily disrupted, manifesting 
in “ripple effects”, with supply chain components affected 
sequentially or concurrently. The pandemic led to the closure 
of production and distribution activities, downstream inter-
ruptions, and spillovers in key sectors of the global economy. 
As a result, international goods trade was vastly reduced, 
and demand and supply shocks occurred, ultimately causing 
worldwide economic disruptions and recessions [31, 32]. 
Therefore, in addition to human control and public health 
measures, policy responses included monetary and fiscal 
measures to cope with the impact of the COVID-19 pan-
demic [32].

With industries stagnating worldwide, CABs, as a central 
pillar of (global) trade and economic activity, experienced 
a decline in demand for their services with the onset of the 
pandemic [33]. On the other hand, CA services remain 

fundamental to the functioning of the economy. The con-
tinued supply of their services has been vital for the main-
tenance and recovery of value chains, for evaluating prod-
ucts and services—even more so for areas that have been 
essential for coping with the crisis [33]. CABs have had to 
respond quickly to the increasing demand for specific ser-
vices, e.g., to ensure the supply of medical devices and phar-
maceuticals or the delivery of protective equipment. In par-
ticular, medical laboratories play a crucial role in diagnostics 
and the development of vaccines and treatments needed to 
overcome the pandemic [34]. However, the ability of CABs 
to provide such services has been constrained, e.g., due to 
staff or materials shortages or travel bans [5].

While the impact of the pandemic on CABs varies across 
the sectors and markets they serve, the type of CA they offer, 
the stage of the value chain affected, or the importance of 
the activity, the recovery of the CA sector depends on the 
recovery of the underlying value chains [18]. The pandemic 
demonstrated the importance of the ability of organizations 
to master crises and cope with the challenges associated 
with the pandemic, especially the restrictions imposed to 
contain the spread of the virus and the disruptions to global 
value chains. At the same time, opportunities emerged for 
the sector, with CABs providing essential services that 
are key to fighting the pandemic. While some CABs faced 
severe threats to their economic viability, others were able to 
respond and adapt, e.g., by implementing new digital solu-
tions [7, 18].

As core activities of CABs, on-site audits and inspections 
were heavily affected by restrictions as countermeasures to 
the pandemic, especially in the early phase, forcing them 
to adapt quickly [7]. Castka et al. [6] found a significant 
increase in remote auditing and the use of information and 
communication technologies among certification bodies 
involved in voluntary sustainability standards in response to 
the pandemic, a development that has already shaped a “new 
normal”. While pre-pandemic adoption of remote auditing 
in this area was slow, the authors find that the pandemic 
has accelerated the adoption of digital technologies in such 
CABs, triggered by travel bans and restrictions on access to 
customer sites.

Research method and context

Research approach

To get an overview of the situation of CABs during the pan-
demic, we set up an online questionnaire covering important 
aspects of the provision of CA services, broadly economic 
and operational impact (e.g., demand for their services or 
constraints on their operations), resources and preparedness, 
and digitalization of CA services. Questions were designed 
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with either yes/no responses or five-point Likert scales, e.g., 
with 1 for "not important" and 5 for "very important", or −2 
for “strong decrease” and +2 for “strong increase,” respec-
tively. We also included multiple-choice questions. The 
questionnaire was designed to account for the differences 
between the various types of CABs, such as testing laborato-
ries or certification bodies, through various filter questions. 
In total, the questionnaire comprised up to 38 questions.

Data collection and sample

The data were collected as part of the QI-FoKuS (“Qual-
ity Infrastructure—Research for Conformity Assessment 
and Safety”) initiative (www.​qi-​fokus.​de). Conducted by 
the  Bundesanstalt für Materialforschung und -prüfung 
(BAM) and Technische Universität Berlin in collaboration 
with the Fraunhofer Institute for Systems and Innovation 
Research, and the University of Canterbury, QI-FoKuS aims 
to create a data basis to better understand the benefits of CA 
and accreditation and identify future trends.

Therefore, we contacted all accredited CABs in Germany 
listed in the official register of the German accreditation 
body DAkkS (a total of 3204 CABs) directly via email in 
June 2020. In Italy, the UK, and New Zealand, we coop-
erated with the local accreditation bodies as multipliers, 
namely Accredia (Italy), UKAS (UK), and IANZ & JAS-
ANZ (New Zealand), which sent invitations to our survey to 
their accredited CABs between July and November 2020. In 
total, we received 986 valid responses from Germany (555), 
Italy (240), the UK (71), and New Zealand (120).

In our analysis, we differentiate (in-line with relevant ISO 
standards) according to the ISO/IEC 17000 series between 
testing and calibration laboratories (ISO/IEC 17025) [35], 
medical laboratories (ISO 15189) [36], and certification 
bodies for products, management systems, and persons (ISO/

IEC 17065, ISO/IEC 17021-1, ISO/IEC 17024) [37–39]. 
The other CA activities such as inspection (ISO/IEC 17020) 
[40], validation and verification (ISO/IEC 17029) [41], pro-
ficiency testing (ISO/IEC 17043) [42], and production of 
reference materials (ISO 17034) [43] are grouped as “other.”

In our sample, some of the responding organizations 
offer more than one service (e.g., operating a testing labo-
ratory and a product certification body). Two-thirds of all 
CABs in our sample are testing laboratories, followed by 
certification bodies (19 %). One in five respondents is an 
internal CAB, i.e., one that belongs to a larger corporation 
such as a manufacturing company for which it provides its 
services internally. Most CABs in our sample are small and 
medium-sized enterprises with fewer than 250 employees 
(ranging from 61 % in the UK to 90 % in Italy). As shown 
in Fig. 2, the main sectors served by the CABs vary across 
the four countries: the main customers of German CABs are 
from the manufacturing sector, while the primary sector/
food/water/energy was dominant in the other countries. The 
international orientation of the CABs varies widely as well: 
in all countries except Italy, the majority of CABs engage in 
international activities (having international customers and/
or being active in other countries). German CABs are lead-
ing in this respect, with 67 % being internationally active, 
while in Italy, 74 % of the surveyed CABs focus on domestic 
markets. Table 1 summarizes the data describing the sample.

Analysis

For our empirical analysis, we present descriptive statistics 
for each country and analyze them comparatively. Signifi-
cance tests were performed using QResearch software [44]. 
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To test for significant differences (e.g., between countries 
or CA activities), we conducted Pearson’s Chi-square tests 
of independence with false discovery rate corrections [45]. 
When results differed significantly between countries or due 
to specific characteristics of the CABs, we reported these 
findings, documenting the corresponding p value.1

Epidemiological situation in the four survey 
countries

The composition of the sample in terms of company size and 
other organizational characteristics is not the only aspect to 
be considered when assessing the survey results. The pan-
demic hit the four countries at different times and with dif-
ferent intensities. Accordingly, governmental responses and 
economic and societal impacts also varied. Because the start 
of the survey differed among the four countries due to their 
dependence on national cooperation partners, the prevail-
ing circumstances and epidemiological situations must be 
considered when comparing the results.

COVID-19 cases started to rise in some regions of Italy 
in February 2020. The virus then spread to Germany and 

the UK in mid-March with a similar pattern of case devel-
opment, with cases peaking in late March or April 2020, 
declining during the summer months, and rising again in 
September 2020 in a second wave. On the other hand, New 
Zealand showed a different pattern: after case numbers 
spiked in April, contagion rates remained relatively low. 
Overall, Italy and the UK were hit the hardest in terms of 
contagion rates and death tolls, while New Zealand had by 
far the lowest numbers [29, 46]. The epidemiological situa-
tion at the time of the national survey is displayed in Table 2. 
It shows that cases increased drastically again when the Ital-
ian survey started in October 2020, whereas the incidence 
in Germany and the UK was lower at their respective start-
ing point (June 2020 in Germany, July 2020 in the UK), 
and restrictions were alleviated. The New Zealand survey, 
in contrast, started in October 2020, right after restrictions 
were renewed in some areas of the country.

Governmental responses were most stringent in Italy and 
New Zealand, which imposed nationwide lockdowns that 
entailed the closure of all non-essential businesses, while 
in Germany, only retail, hospitality, and services involving 
human contact were shut down [47]. The last column of 
Table 2 summarizes governmental responses to the pan-
demic during the survey, while the first column displays the 
start date of each national survey.

Table 1   Sample description. 
Note: N refers to the surveyed 
CABs, not the sum of offered 
CA activities.

All
N = 986

GER
N = 555

UK
N = 71

IT
N = 240

NZL
N = 120

CAB activity
Testing laboratory 68 % 63 % 66 % 75 % 74 %
Certification body 19 % 22 % 18 % 15 % 13 %
Calibration body 18 % 23 % 13 % 10 % 17 %
Inspection body 12 % 10 % 17 % 13 % 18 %
Medical laboratory 5 % 6 % 10 % 0 % 2 %
All other 3 % 3 % 3 % 4 % 3 %
Company size
<10 employees 42 % 37 % 27 % 53 % 48 %
10-49 employees 36 % 38 % 34 % 37 % 26 %
50-250 employees 14 % 16 % 21 % 8 % 14 %
Over 250 employees 8 % 8 % 15 % 3 % 8 %
I don’t know 1 % 0 % 3 % 0 % 3 %
International activities
Yes 54 % 67 % 55 % 26 % 47 %
No 46 % 33 % 45 % 74 % 53 %
Operational focus
Primarily CA for external customers 36 % 39 % 25 % 35 % 27 %
CA for external customers one activity 

among others
35 % 36 % 51 % 24 % 38 %

Primarily CA within an organization 21 % 15 % 18 % 34 % 28 %
Other 9 % 10 % 6 % 8 % 7 %

1  The p values refer to a variable’s significance level. P values below 
0.01, 0.05, and 0.1 indicate statistical significance, respectively.
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Results and discussion

Economic impact of the pandemic

Order development

Participants were asked to compare the current demand 
for their services (at the time of the survey) with the pre-
pandemic period. On average, CABs reported a clear nega-
tive development (Fig. 3), both domestically and interna-
tionally. The smallest average decrease is experienced in 
New Zealand, where less than 50 % of laboratories and 
bodies reported a decline in demand for their services and 
15 % even reported an increase in demand, and in Italy, 
as opposed to the largest decrease in Germany. As already 
mentioned (see 3.4), these country differences might 
also be caused by the survey timing and the associated 
restrictions.

Moreover, our sample shows that German CABs tend 
to have more customers from the manufacturing sector, 
which was severely disrupted at the beginning of the 

pandemic [48, 49] and whose global value chains were 
under pressure. In addition, the German economy is com-
paratively more integrated into international supply chains 
[50]. Therefore, this contributes to the German CABs 
being generally more severely affected. Overall, inspec-
tion bodies that rely on traveling to customers and per-
forming on-site services were the hardest hit. On the other 
hand, medical laboratories were less negatively affected 
due to the indispensability of their services and reporting 
the comparatively most gains in orders. These gains can 
be attributed to new services in demand at the outset of 
the pandemic, such as PCR tests. The decline in demand 
in the four countries varied not only in magnitude but also 
in terms of the underlying reasons: while the Italian CABs 
attributed about 60 % of the decline to postponements to 
a later point in time, these figures were lower in the other 
countries, where a decline in new incoming orders was the 
most severe factor (about 50 % to 60 %). In the UK and 
New Zealand, the comparatively most CABs in the sample 
reported cancellations (significantly high share of 17 %, 
p = 0.02, and 20 %, p < 0.01).

Table 2   Epidemiological situation at the start of the survey. Source: ECDC (2021), own calculations.

Country (start of the survey) 14-day incidence of 
cases (per 100k inhabit-
ants)

Cumulative number of cases 
(from 01/01/20) (per 100k 
inhabitants)

Cumulative number of 
COVID-related deaths (per 
100k inhabitants)

Anti-COVID measures 
during the survey

GER (June 4, 2020) 7.2 220 10 Most restrictions eased
UK (July 21, 2020) 12.7 445 60 Most restrictions eased
NZL (Oct 6, 2020) 0.8 30 1 Most restrictions eased 

after restrictions had 
been reintroduced

ITA (Oct 12, 2020) 74.7 589 62 Some restrictions reintro-
duced

0% 20% 40% 60% 80% 100%

GER (n=733)

UK (n=98)

NZL (n=163)

ITA (n=300)

strong decrease slight decrease unchanged slight increase strong increase

-0.81

-0.73

-0.4

-0.57

-0.86

-0.79

-0.51

-0.69

-1 -0.5 0

all CABs
only external CABs

Fig. 3   Impact of the pandemic on demand for CA compared to the 
pre-COVID-19 period, from −2 (strong decrease) to +2 (strong 
increase), distribution (left) and mean values (right) across countries. 

n=number of different fields of activities (e.g., testing laboratories, 
product certification bodies, etc.). Note: CABs can offer more than 
one activity.
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Internal CABs (providing services to a company associ-
ated with itself) were generally less affected by the pandemic 
than external CABs (serving customers outside their own 
organization), as shown by the mean values in Fig. 3.

While demand declined, CABs’ customer base was 
largely unaffected by the pandemic. However, 20 % of CABs 
in New Zealand and 19 % of medical laboratories across all 
countries were able to gain new customers, while almost one 
in three certification bodies for persons and management 
systems as well as 28 % of the UK’s CABs contended to 
have lost customers. The CABs were also asked whether and 
when they expected the demand situation to recover from a 
potential future normalization of overall economic activity. 
Distinguishing CABs by their activities, we find medical 
laboratories to be more optimistic and inspection bodies to 
be more hesitant. Overall, a clear difference between the 
countries was observed (Fig. 4): those countries surveyed 
earlier (Germany and the UK) were more optimistic about 
recovery, while respondents from New Zealand and Italy, 
surveyed several weeks later in October 2020 and experi-
encing the consolidating negative epidemiological and eco-
nomic situation and associated insecurity, were less optimis-
tic in their outlook. While half of the CABs in the UK and 
Germany (surveyed in June and July), where the pandemic 
had just passed its (first) peak, expected a recovery within 
the following six months, this was the case for only about 
20 % in Italy and New Zealand. There, one in four fields of 
activity expected no foreseeable recovery at all, highlighting 
fading hopes for a quick end to the COVID-19 emergency in 
light of ongoing outbreaks and restrictions across the world.

Studies investigating various industries served by CABs 
show that supply chain disruptions during the pandemic 
pushed the manufacturing sector towards more robust local 
supply networks and digital technologies. This suggests that 
a sustained recovery of the sector from the crisis will require 
the likely, inertial restoration of previous supply chains [51]. 
Nevertheless, the manufacturing sector’s heavy depend-
ence on commodities is an obstacle to companies’ opera-
tions, especially for less resilient small and medium-sized 
enterprises that suffer from the unpredictable duration of 

the crisis [52]. Manufacturers of non-essential products and 
services additionally face a decline in consumer demand due 
to their partial shutdown [53]. Other industries, such as the 
construction industry [54], the food and agricultural sector 
(despite its supply-chain nature and the delivery of essen-
tial products) [55], and the water supply sector [56] were 
found to be less affected, indicating a more inelastic secto-
ral demand. However, the energy industry faces a decline 
in electricity demand, productivity, and revenues [57, 58]. 
Overall, the development in the served industries during the 
COVID-19 pandemic, as well as the offered CA activities, 
determine how CABs suffered or benefited from the crisis.

Operational restrictions and government support

Governments imposed different measures, at different times 
and with different intensities, during the pandemic in the 
four countries, leading to restrictions on CABs’ operations. 
While the governments of Italy and New Zealand reimposed 
some restrictions, measures in Germany mainly were less 
extensive at the time of the survey (see Table 2). This is 
reflected in the restrictions that CABs faced and how these 
affected their operations. Therefore, we asked them how 
severely their provision of services was affected, both at the 
first peak of the pandemic in March/April 2020 and at the 
time of the survey (except for the German participants, who 
were surveyed as early as June 2020, very close to the peak). 
Given the lower governmental restrictions in Germany, most 
CA activities were reported to have faced only minor restric-
tions in their operations, and almost no CAB had to stop 
(almost) all services (see Fig. 5). In contrast, one in five CA 
activities in New Zealand was forced to cease (almost) all 
operations, and these figures are also comparatively high in 
the UK and Italy (15 % and 11 %, respectively).

Limited access to customers and travel restrictions were 
the most prevalent constraints faced by CABs in all coun-
tries. Employee absence was also an issue for 40 % of CABs 
experiencing restrictions, significantly more in the UK 
(63 %, p < 0.01). Bottlenecks in supply were experienced 
by 37 % of restricted CABs, primarily for consumables, 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

GER

UKD

NZL

ITA

over the next 3 months over the next 6 months over the next year no I don’t know

Fig. 4   CABs’ expectations of recovery from decreasing demand.
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protective equipment, and technical services. In New Zea-
land, 18 % suffered from bottlenecks in the supply of equip-
ment and spare parts, compared to 8 % of CABs overall 
(p < 0.01).

However, during 2020, as restrictions were gradually 
relaxed in countries, many CABs experienced an easing of 
their operational situation, if not a return to normality. Thus, 
the collected data covered restrictions at the time of the sur-
vey, which in the case of the UK, Italy, and New Zealand 
was several months after the initial peak. At the time of the 
survey, less than 15 % of CA activities in Italy, the UK, and 
New Zealand were still heavily restricted. Relief was par-
ticularly prevalent in New Zealand, where 54 % of activities 
could be performed as before the pandemic. While most 
constraints were alleviated at that time, restricted access to 
customers remained an issue for 45 % of constrained CABs, 
while supply bottlenecks were still common in New Zealand.

The operational restrictions and the declining demand for 
their services meant that 2 % of all CABs saw their business 
viability under immediate threat (in Italy, as much as 5 %). 
However, 69 % of respondents claimed the survival of their 
business not to be at risk, while 29 % saw a risk of failure if 
no fundamental changes occurred in the six months follow-
ing the survey. The threat to business viability is even more 
prevalent for external CABs: only 59 % contended not to be 
at risk, while 6 % saw an immediate threat.

In all four countries, governments responded to the pan-
demic by introducing financial support measures for compa-
nies suffering from the economic impacts of the pandemic, 
e.g., wage subsidies, loans, other subsidies, and tax credits. 
45 % of all CABs in our sample reported having applied 
for government support measures, with Germany being the 
least likely to have done so (35 %, p < 0.01). Considering 
the longer-lasting negative impacts at the time of the survey 
in the other three countries, we found that CABs from there 
more frequently applied for such government support meas-
ures, most frequently in the UK. The share is considerably 
higher if we exclude the less affected internal CABs, thus 

yielding that 71 % of CABs in the UK, 60 % in New Zea-
land, and 66 % in Italy had sought government assistance. 
Not all types of CABs were equally affected: the number of 
medical laboratories under threat was significantly lower, yet 
one in four was affected (27 %, p = 0.01).

The overall provision of government support in Ger-
many reveals that most aid is available to large enterprises 
(EUR 500 bn), followed by small (EUR 50 bn) and medium-
sized enterprises (EUR 25 bn). Small enterprises, however, 
have applied for most of the available funds, indicating 
their urgent need for financial support to manage the cri-
sis [59]. This is mainly in line with the findings from our 
survey: especially the smaller, external CABs, which suf-
fered disproportionally from the external decline in demand, 
requested more governmental help than large or internal 
CABs that are part of large corporations.

Comparing the proportion of CABs applying for govern-
ment help identified in our survey with the overall share 
of businesses explored in other studies reveals that the CA 
sector has a comparably lower propensity to seek financial 
aid—especially in Germany (see Table 3). However, this 
finding could be explained by several reasons that need fur-
ther investigation. First, it might result from the CA sector 
being less affected by the COVID-19 pandemic. This indi-
cates that CA, and thus the CA sector, is of fundamental 
importance to large parts of the economy and public goods 

0%

50%

GER
at peak

UK
at peak

IT
at peak

NZL
at peak

. UK
Jul/Aug

IT
Oct/Nov

NZL
Oct/Nov

We have stopped almost all of our services Our operations were greatly restricted
We only faced minor restrictions We operated in the same way as before the pandemic

Fig. 5   Restrictions faced at the first peak of the pandemic (March to June 2020) and at the time of the survey in the respective countries.

Table 3   Application for governmental help from the CA sector and 
the entire economy. Sources: Own survey and other surveys.

***p < 0.01, **p < 0.05, *p < 0.1

CAB sector total CAB sector w/o 
internal CABs

Total economy

GER 35 %*** 36 % 70 % (06/2020) [60]
UK 62 % 71 % 81 % (07/2020) [61]
ITA 59 % 66 % 70 % (04/2020) [62]
NZL 54 % 60 % 80 % (04/2020) [63]
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such as health protection so that its services are still in 
demand at a rate disproportionate to the economy’s aver-
age. Second, accounting for their role in value chains, CABs 
may be affected only by a time lag, highlighting the need to 
reassess them at a later point in time.

Finally—given the vital role CABs play in the function-
ing of the economy for health and safety—we wanted to 
know whether they would be able to meet their customers’ 
demand as the economy gradually recovers from the shock 
and disruptions of the initial peak of the pandemic. 65 % 
of CABs were confident of meeting the demand, whereas 
only 2 % expected considerable delays. Again, the UK 
(p = 0.04) and New Zealand (p = 0.03), the last to be sur-
veyed, were already more optimistic, with three out of four 
CABs claiming their ability to meet growing demand with-
out delays. Almost 40 % of CABs expected some or severe 
delays in Germany, and more than 30 % of Italian CABs 
(surveyed late) also expected delays. The most common 
reasons for such expected delays were accumulated order 
backlog (54 %; 63 % in Germany, p < 0.01), sustained lack 
of employee availability (43 %), and persistence of travel 
restrictions (39 %).

Investments and innovation activities

Against this background, the study investigated the impact 
of the pandemic on the investment and innovation activi-
ties of CABs. The aim of the study was, first, to find out 
whether the pandemic had led to CABs changing their fields 
of activity, i.e., whether they had adapted to the new chal-
lenges and opportunities in their services. This was more 
often the case in those countries surveyed later than in the 
German CABs, which were surveyed as early as June 2020, 
only three months after the pandemic started. Overall, 19 % 
of CA activities expanded the portfolio of services offered 
and/or strengthened some activities—while this was the case 
for only 15 % in Germany. However, the vast majority did 
not adapt.

The pandemic impacted the investments of the CABs 
(Fig. 6): 43 % of the laboratories and bodies surveyed post-
poned planned investments, while only 9 % increased them. 
Again, we found differences at the country level: postpone-
ments ranged from only 31 % of CABs in New Zealand to 
47 % of Italian CABs. Medical laboratories invested sig-
nificantly more often (45 %, p < 0.01), while calibration and 
testing laboratories tended to defer investments more often 
(p < 0.01). The investments were especially allocated to 
new devices and equipment and necessary health and safety 
measures. In Germany and New Zealand, investments in dig-
ital infrastructure were made more frequently. The following 
section explores the role of digitalization in more detail.

Digitalization

Digitalization in the context of the pandemic is analyzed 
from two perspectives: we shed light on whether and how 
digital tools and capabilities helped to master the crisis, and 
we take a closer look at how the pandemic affected the digi-
tal transformation of the CABs.

Given the constraints associated with the pandemic, 70 % 
of laboratories and bodies reported an increased need for 
digitalization, especially in Germany and Italy. Previous 
research has highlighted the pressure for companies to adjust 
their internal capabilities and resources to adapt to the chal-
lenges associated with the crisis and the accordant instability 
and uncertainty [64], including and especially in terms of 
digital transformation [65]. Given the reported needs, the 
pandemic has driven digitalization in German and Italian 
CABs significantly more than in the other countries (52 % on 
average; UK: 41 %, p = 0.03; NZ: 45 %, p = 0.06; see Fig. 7).

This corresponds to the state of digitalization at the 
beginning of the pandemic: respondents from the UK and 
New Zealand were already more digitalized in major opera-
tional areas such as the provision of assessment results or the 
actual procedures of CA (with Italy leading the way here), 
and thus experienced less pressure to adapt (see Fig. 8). The 
assertion is supported by the availability of IT resources 
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Fig. 6   Areas where surveyed CABs directed additional pandemic-related investments. Note: n refers to the CABs, not their offered CA activities.
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mentioned above but also by respondents’ assessments of 
the need for further adaption of IT and personnel to digital 
environments (or a lack thereof): 39 % of CABs from New 
Zealand (p < 0.01) and 30 % from the UK (p = 0.1) claimed 
their IT infrastructure was fully prepared for increasingly 
digital environments, while the share for Germany was sig-
nificantly lower (16 %, p = 0.01). 20 % of German and Italian 
CABs saw major adaptions as necessary. CABs in New Zea-
land were also better prepared in terms of personnel, with 

32 % (p = 0.04) being fully adapted to digitalization needs, 
while the share was significantly lower in Germany (18 %, 
p = 0.05). 15 % of CABs still felt the need for major adap-
tions in this area, significantly more for Italian CABs (21 %, 
p = 0.06) (see Fig. 9).

Digital technologies not only help organizations to better 
cope with the challenges of a crisis but also to seize oppor-
tunities [65]. Since the on-site delivery of their services 
was severely affected by the pandemic [6], the surveyed 
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Fig. 7   Impact of the COVID-19 pandemic on CABs’ digitalization processes compared. Note: n refers to the CABs, not their offered CA activi-
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certification and inspection bodies were additionally asked 
whether they provided remote audits and inspections.

In line with previous findings [6, 7], remote activities 
were triggered: 70% of certification and inspection bodies 
reported doing so, with as many as 50 % of them doing so 
for the first time due to the pandemic. In Italy, the share of 
CABs providing remote audits and inspections was signifi-
cantly lower, with 44 % refraining from doing so (p = 0.01). 
The most common reasons for CABs not to engage in remote 
audits and inspections were that they were not possible in 
terms of content (53 %), not permitted by laws and standards 
(50 %), provided limited insights (26 %), or not demanded 
by customers (22 %).

As crises bring not only challenges but also opportunities 
[66], the pandemic seems to have triggered an accelerated 
digital transformation in CABs, a development that is in line 
with other studies in other industries and countries as well 
[6, 65, 67–69], and which may outlast the pandemic and pay 
off in the long run.

Conclusions and implications

This paper provides unique insights into the situation of 
CABs in the COVID-19 pandemic and their response to it. 
The study presented builds upon international survey data 
from Germany, the UK, Italy, and New Zealand and provides 
empirical data on their economic and operational situation 
as well as their impact on digitalization in this core sector 
or the functioning of the economy.

The descriptive results of our study show how severely 
CABs were affected by the challenges posed by the pan-
demic. Across all countries surveyed, a general decline in 
orders was observed among accredited CABs, both domesti-
cally and internationally. New Zealand was the least affected, 
followed by Italy, while German CABs faced the most sub-
stantial decline. Against the backdrop of the dependence 
of German CABs on the heavily disrupted manufacturing 
sector, the CABs associated with this industry were most 
negatively affected by the pandemic. The time at which 
the survey was carried out in the respective countries also 
proved to determine perceptions and figures. Furthermore, 
differences across CA activities were observable on average, 
e.g., medical laboratories’ rise in order demand as opposed 
to inspection bodies most heavily faced with restrictions 
and accordant decline. Therefore, CABs offering essential 
services were not as heavily affected as those offering non-
essential or services for highly disrupted sectors. Essen-
tially, the severity of the pandemic’s impact is determined 
by differences in the sectors served by CABs. Our study thus 
extends the initial findings from the CA sector, e.g., Sum-
mers and Charrington [18], who drew similar conclusions.

In the COVID-19 pandemic, studies have shown the 
importance of digital capabilities and resources [65, 67]. 
Digital capabilities and resources ensure the continuity of 
processes and services and safeguard interactions among 
employees and external stakeholders [70]. Our study found 
differences between participating countries. For example, 
CABs from the UK and New Zealand prove more digitalized 
and thus adapted more easily to the newly emerging needs. 
In contrast, German CABs were significantly less digitalized 
before the pandemic, and the personnel was not adapted to 
the digital environment. The crisis exposed an overreliance 
by CABs on traditional approaches (e.g., on-site auditing 
and inspections), which were severely impacted during the 
pandemic. This reliance (and absence of remote solutions) 
made it difficult to deliver their services. The pandemic did 
indeed accelerate the uptake of digitalization of the CA sec-
tor, as our data shows, but it also revealed significant varia-
tions across countries in our sample.

Future studies should continue the direction of the 
research established in this paper. First, the emergency pre-
paredness and vulnerability of the CA sector need further 
scrutiny. Future studies should address important ques-
tions related to quality infrastructure (i.e., how should CA 
activities be coordinated in times of crises? How can remote 
services enhance local economies and/or their innovation 
systems?) as well as important questions related to strate-
gic positioning and operational matters of individual CABs 
(i.e., what service portfolio is optimal for a CAB to mini-
mize its risks?). Second, the digitalization of CA is going 
to continue. More studies are needed to support this effort. 
For example, future studies should develop a digitalization 
index to establish the level of digitalization across the sec-
tor. Simultaneously, future studies also need to describe the 
pathways for digitalization, which would ensure the con-
tinuity of CA while also enabling the digitalization of the 
sector. In both of these areas, particular attention needs to 
be paid to differences between the subsets of CA services 
(i.e., differences between inspection bodies and certification 
bodies). Finally, it would be worthwhile to revisit existing 
standards, CA procedures, and trade agreements and inves-
tigate whether and in what ways the current system might 
affect digitalization progress.

Our study has implications for practice. Exposing 
CABs’ vulnerability in this crisis will allow policymakers 
and industries to draw conclusions for the post-pandemic 
world, which is likely to depend even more than before on a 
functioning CA system. Governments in all countries have 
reacted quickly with measures to ensure the survival of the 
organizations. CABs also showed substantial resilience in 
the face of the pandemic and continued to offer vital services 
in these difficult times. Nevertheless, their focus in the post-
pandemic world should shift to structural and infrastructural 
measures to improve their digital capabilities [67].
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Accreditation services, as well as services provided by 
CABs, must become aligned with the needs of the new 
digital environment. For example, all actors involved in 
the quality infrastructure need to develop skills and ser-
vices to extend their scope and include the provision of 
remote services. Likewise, further investments need to be 
channeled into using a broad spectrum of technologies, 
such as remote sensing, robots, and other technologies [19, 
71]. These trends are already observable in the sector pro-
viding CA services. Not only CABs themselves but also 
accreditation bodies have switched to remote procedures 
with the onset of the pandemic enabling CABs to seek 
accreditation despite facing restrictions associated with 
the pandemic [72].

However, there are a few limitations to our study. First, 
our study relies on self-reported data from participants. 
More objective data can be used in future studies. How-
ever, we intended to assess the situation rapidly during 
the pandemic and rely on participants’ perceptions of the 
situation. Second, we were dependent on national accredi-
tation bodies acting to distribute the survey instrument, 
and response rates in the four countries differed and could 
not fully guarantee the representativeness of the data. At 
the same time, our study aims to highlight the challenges 
during the pandemic and compare them across countries in 
order to draw lessons from the pandemic. Our aim was not 
to precisely determine the impact of the pandemic in the 
individual countries. Despite these limitations, our study 
provides important insights into the changing nature and 
struggles of CABs during the pandemic and paves the way 
for future research in this area.

Acknowledgements  The authors appreciate the support of our coop-
eration partners from the Accreditation Bodies in the UK (UKAS), 
Italy (Accredia), and New Zealand (IANZ & JAS-ANZ), especially in 
inviting the local CABs to participate in our survey. We further thank 
our colleagues from BAM, Federico Cassara and Timo Kabierski, for 
their support in the preparation and set up of the questionnaire and 
data evaluation, as well as Petra Keitzl for the project management and 
support, and Susanne Stobbe for language editing. Finally, the authors 
gratefully acknowledge the valuable suggestions of two anonymous 
reviewers and the editor.

Funding  Open Access funding enabled and organized by Projekt 
DEAL. Knut Blind was supported by the Fraunhofer Internal Programs 
under Grant No. Anti-Corona 026-600020.

Data availability  The survey data are publicly available as a report at 
www.​qi-​fokus.​de

Code availability  The execution files used to calculate the statistics are 
available on request from the corresponding author.

Declarations 

Conflict of interest  The authors declare that they have no conflict of 
interest.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/.

References

	 1.	 ISO/IEC 17000 (2020) Conformity assessment—vocabulary and 
general principles. International Organization for Standardization/
International Electrotechnical Committee, Geneva

	 2.	 Kraus S et al (2020) The economics of COVID-19: initial empiri-
cal evidence on how family firms in five European countries cope 
with the corona crisis. Int J Entrep Behav Res 26:1067

	 3.	 Pinzaru F, Zbuchea A, Anghel L (2020) The impact of the 
COVID-19 pandemic on business: a preliminary overview. Stra-
tegica preparing for tomorrow, today, pp 721–730

	 4.	 Queiroz MM et al (2020) Impacts of epidemic outbreaks on supply 
chains: mapping a research agenda amid the COVID-19 pandemic 
through a structured literature review. In: Annals of operations 
research

	 5.	 Koch C, Mirtsch M, Blind K (2020) CORONA-MONITOR—Aus-
wirkungen der Corona-Pandemie auf Konformitätsbewertung und 
Konformitätsbewertungsstellen in Deutschland, in Eine Studie im 
Rahmen der Initiative QI-FoKuS. 2020, Bundesanstalt für Mate-
rialforschung und -prüfung (BAM), Berlin, pp 1–26

	 6.	 Castka P, Searcy C, Fischer S (2020) Technology-enhanced audit-
ing in voluntary sustainability standards: the impact of COVID-
19. Sustainability 12(11):4740

	 7.	 Nowicki P, Kafel P (2021) Remote certification processes during 
global pandemic times. In: SHS web of conferences, EDP sciences

	 8.	 Castka P et al (2021) Supplier audits during COVID-19: a process 
perspective on their transformation and implications for the future. 
Int J Logis Manag (ahead-of-print)

	 9.	 Blind K (2015) From standards to quality infrastructure: a review 
of impact studies and an outlook. Law Econ Polit Int Stand 42–57

	10.	 Gonçalves J, Peuckert J (2011) Measuring the impacts of quality 
infrastructure. Impact theory, empirics and study design, Physi-
kalisch-Technische Bundesanstalt, Braunschweig

	11.	 Blind K, Mangelsdorf A, Pohlisch J (2018) The effects of coopera-
tion in accreditation on international trade: empirical evidence on 
ISO 9000 certifications. Int J Prod Econ 198:50–59

	12.	 King AA, Lenox MJ, Terlaak A (2005) The strategic use of decen-
tralized institutions: exploring certification with the ISO 14001 
management standard. Acad Manag J 48(6):1091–1106

	13.	 Potoski M, Prakash A (2009) Information asymmetries as trade 
barriers: ISO 9000 increases international commerce. J Policy 
Anal Manag 28(2):221–238

	14.	 Terlaak A, King AA (2006) The effect of certification with the 
ISO 9000 Quality Management Standard: a signaling approach. J 
Econ Behav Organ 60(4):579–602

http://www.qi-fokus.de
http://creativecommons.org/licenses/by/4.0/


Accreditation and Quality Assurance	

1 3

	15.	 Ferro E (2011) Signaling and technological marketing tools for 
exporters. The World Bank

	16.	 UNIDO (2020) Advancing conformity assessment for the new 
digital age. Department of Digitalization and Innovation (DTI), 
United Nations Industrial Development Organization. Vienna, 
Austria

	17.	 Castka P et al (2021) Remote auditing and assessment during 
the COVID-19 pandemic in New Zealand and China. Learnings 
from the food industry and guidance for the future. A report for 
New Zealand China Food Protection Network, 2021: Wellington, 
New Zealand. Retrieved from https://​ir.​cante​rbury.​ac.​nz/​bitst​ream/​
handle/​10092/​102272/​Remote%​20(HQ).​pdf?​seque​nce=3

	18.	 Summers B, Charrington H (2020) Impact of the Covid-19 cri-
sis on the TIC sector. OC&C perspectives on short term impact 
and potential opportunities. TIC Council Online Webinar, TIC 
Council

	19.	 Castka P, Searcy C (2021) Audits and COVID-19: a paradigm 
shift in the making. Business Horizons (ahead-of-print)

	20.	 UNIDO (2017) UNIDO partners with technical institutions on 
quality infrastructure to achieve Sustainable Development Goals 
(SDGs). Retrieved from: https://​www.​unido.​org/​news/​unido-​partn​
ers-​techn​ical-​insti​tutio​ns-​quali​ty-​infra​struc​ture-​achie​ve-​susta​ina-
ble-​devel​opment-​goals-​sdgs

	21.	 ISO and UNIDO (2010) Building trust: the conformity assessment 
toolbox. ISO Central Secretariat, Geneva

	22.	 Wilson JS, Otsuki T (2004) Standards and technical regulations 
and firms in developing countries: new evidence from a World 
Bank technical barriers to trade survey. World Bank, Washington 
DC

	23.	 Teichler T et al (2013) Entwicklungsperspektiven der Konform-
itätsbewertung und Akkreditierung in Deutschland - Studie im 
Auftrag des Bundesministeriums für Wirtschaft und Technologie, 
BMWi

	24.	 KMU Forschung Austria, Studie zur wirtschaftlichen Bedeutung 
der Akkreditierung für die österreichische Wirtschaft F.u.J. Bun-
desministerium für Wirtschaft, 2011: Vienna, Austria. Retrieved 
from: https://​www.​bmdw.​gv.​at/​dam/​jcr:​4ac4e​5dd-​4328-​42fa-​
a878-​c770e​8cad4​4f/​Endbe​richt%​20KMU-​Akkre​ditie​rungs​studie.​
pdf

	25.	 Frenz M, Lambert R (2014) The economics of accreditation. 
NCSLI Meas 9(2):42–50

	26.	 IFIA & CEOC (2018) TIC federations consumer product market 
survey

	27.	 European Parliament and the Council, Regulation (EC) No 
765/2008 of the European Parliament and of the Council of 9 July 
2008 setting out the requirements for accreditation and market 
surveillance relating to the marketing of products and repealing 
Regulation (EEC) No 339/93, 2008. Off J Eur Union L218/30, 
Brussels

	28.	 Koch C, Blind K (2019) The National Quality Infrastructure. In: 
Lecture at Technische Universität Berlin

	29.	 Johns Hopkins University & Medicine (2022) Coronavirus 
resource center. [cited 31/03/2022]. Retrieved from: https://​coron​
avirus.​jhu.​edu/​map.​html

	30.	 Nicola M et al (2020) The socio-economic implications of the 
coronavirus and COVID-19 pandemic: a review. Int J Surg 
78:185–193

	31.	 Ivanov D, Das A (2020) Coronavirus (COVID-19/SARS-CoV-2) 
and supply chain resilience: a research note. Int J Integr Supply 
Manag 13(1):90–102

	32.	 Ozili PK, Arun T (2020) Spillover of COVID-19: impact on the 
Global Economy. Available at SSRN 3562570

	33.	 UNIDO (2020) Quality and standards and their role in responding 
to COVID-19, Vienna, Austria

	34.	 Ibeh I et al (2020) A review of the COVID-19 pandemic and the 
role of medical laboratory scientists in containment. J Med Lab 
Sci 30(1):68–89

	35.	 ISO/IEC 17025 (2017) General requirements for the competence 
of testing and calibration laboratories. International Organization 
for Standardization/International Electrotechnical Committee, 
Geneva

	36.	 ISO 15189 (2012) Medical laboratories—requirements for quality 
and competence. International Organization for Standardization, 
Geneva

	37.	 ISO/IEC 17065 (2012) Conformity assessment—requirements for 
bodies certifying products, processes and services. International 
Organization for Standardization/International Electrotechnical 
Committee, Geneva

	38.	 ISO/IEC 17024 (2012) Conformity assessment—general require-
ments for bodies operating certification of persons. International 
Organization for Standardization/International Electrotechnical 
Committee, Geneva

	39.	 ISO/IEC 17021–1 (2015) Conformity assessment—requirements 
for bodies providing audit and certification of management sys-
tems—part 1: requirements. International Organization for Stand-
ardization/International Electrotechnical Committee, Geneva

	40.	 ISO/IEC 17020 (2012) Conformity assessment—requirements 
for the operation of various types of bodies performing inspec-
tion. International Organization for Standardization/Interna-
tional Electrotechnical Committee, Geneva

	41.	 ISO/IEC 17029 (2019) Conformity assessment—general prin-
ciples and requirements for validation and verification bodies. 
International Organization for Standardization/International 
Electrotechnical Committee, Geneva

	42.	 ISO/IEC 17043 (2010) Conformity assessment—general 
requirements for proficiency testing. International Organization 
for Standardization/International Electrotechnical Committee, 
Geneva

	43.	 ISO 17034 (2016) General requirements for the competence 
of reference material producers. International Organization for 
Standardization, Geneva

	44.	 Displayr (2020) Q Research Software
	45.	 Benjamini Y, Hochberg Y (1995) Controlling the false discov-

ery rate: a practical and powerful approach to multiple testing. 
J R Stat Soc Ser B (Methodol) 57(1):289–300

	46.	 ECDC. COVID-19 (2020). Retrieved from: https://​www.​ecdc.​
europa.​eu/​en/​covid-​19

	47.	 IMF. Policy Responses to COVID-19 (2021). Retrived from: 
https://​www.​imf.​org/​en/​Topics/​imf-​and-​covid​19/​Policy-​Respo​
nses-​to-​COVID-​19

	48.	 Destatis. Economic Impact—Statistics related to COVID-19 
(2021). Retrieved from: https://​www.​desta​tis.​de/​EN/​Themes/​
Cross-​Secti​on/​Corona/​Econo​my/​conte​xt-​econo​my.​html#​manuf​
actur​ing

	49.	 Lerch C, Jäger A, Heimberger H (2020) Produktion in Zeiten der 
Corona-Krise. Welche Auswirkungen hat die Pandemie heute und 
zukünftig auf die Industrie? In Mitteilungen aus der ISI-Erhebung, 
Fraunhofer-Institut für System- und Innovationsforschung ISI. 
2020: Karlsruhe

	50.	 Flach L, Aichele R, Braml M (2020) Status quo und Zukunft 
globaler Lieferketten, Ifo, Editor. 2020. Retrieved from https://​
www.​ifo.​de/​DocDL/​sd-​2020-​05-​goerg-​moesle-​etal-​corona-​globa​
le-​liefe​rkett​en.​pdf

	51.	 Belhadi A et al (2021) Manufacturing and service supply chain 
resilience to the COVID-19 outbreak: lessons learned from the 
automobile and airline industries. Technol Forecast Soc Change 
163:120447

	52.	 Cai M, Luo J (2020) Influence of COVID-19 on manufacturing 
industry and corresponding countermeasures from supply chain 
perspective. J Shanghai Jiaotong Univ (Sci) 25(4):409–416

https://ir.canterbury.ac.nz/bitstream/handle/10092/102272/Remote%20(HQ).pdf?sequence=3
https://ir.canterbury.ac.nz/bitstream/handle/10092/102272/Remote%20(HQ).pdf?sequence=3
https://www.unido.org/news/unido-partners-technical-institutions-quality-infrastructure-achieve-sustainable-development-goals-sdgs
https://www.unido.org/news/unido-partners-technical-institutions-quality-infrastructure-achieve-sustainable-development-goals-sdgs
https://www.unido.org/news/unido-partners-technical-institutions-quality-infrastructure-achieve-sustainable-development-goals-sdgs
https://www.bmdw.gv.at/dam/jcr:4ac4e5dd-4328-42fa-a878-c770e8cad44f/Endbericht%20KMU-Akkreditierungsstudie.pdf
https://www.bmdw.gv.at/dam/jcr:4ac4e5dd-4328-42fa-a878-c770e8cad44f/Endbericht%20KMU-Akkreditierungsstudie.pdf
https://www.bmdw.gv.at/dam/jcr:4ac4e5dd-4328-42fa-a878-c770e8cad44f/Endbericht%20KMU-Akkreditierungsstudie.pdf
https://coronavirus.jhu.edu/map.html
https://coronavirus.jhu.edu/map.html
https://www.ecdc.europa.eu/en/covid-19
https://www.ecdc.europa.eu/en/covid-19
https://www.imf.org/en/Topics/imf-and-covid19/Policy-Responses-to-COVID-19
https://www.imf.org/en/Topics/imf-and-covid19/Policy-Responses-to-COVID-19
https://www.destatis.de/EN/Themes/Cross-Section/Corona/Economy/context-economy.html#manufacturing
https://www.destatis.de/EN/Themes/Cross-Section/Corona/Economy/context-economy.html#manufacturing
https://www.destatis.de/EN/Themes/Cross-Section/Corona/Economy/context-economy.html#manufacturing
https://www.ifo.de/DocDL/sd-2020-05-goerg-moesle-etal-corona-globale-lieferketten.pdf
https://www.ifo.de/DocDL/sd-2020-05-goerg-moesle-etal-corona-globale-lieferketten.pdf
https://www.ifo.de/DocDL/sd-2020-05-goerg-moesle-etal-corona-globale-lieferketten.pdf


	 Accreditation and Quality Assurance

1 3

	53.	 Kumar A et al (2020) COVID-19 impact on sustainable produc-
tion and operations management. Sustain Oper Comput 1:1–7

	54.	 Gu X et al (2020) How do firms respond to COVID-19? First 
evidence from Suzhou, China. Emerg Mark Finance Trade 
56(10):2181–2197

	55.	 Aday S, Aday MS (2020) Impact of COVID-19 on the food supply 
chain. Food Quality Saf 4(4):167–180

	56.	 Al-Saidi M, Hussein H (2021) The water-energy-food nexus and 
COVID-19: towards a systematization of impacts and responses. 
Sci Total Environ 779:146529

	57.	 Fu M, Shen H (2020) COVID-19 and corporate performance in 
the energy industry. Energy Res Lett

	58.	 Abu-Rayash A, Dincer I (2020) Analysis of the electricity demand 
trends amidst the COVID-19 coronavirus pandemic. Energy Res 
Soc Sci 68:101682

	59.	 Feld LP et al (2020) Corona-Krise gemeinsam bewältigen, Resil-
ienz und Wachstum stärken. Jahresgutachten 2020/21. 2020. 
Retrieved from: https://​www.​sachv​ersta​endig​enrat-​wirts​chaft.​
de/​filea​dmin/​datei​ablage/​gutac​hten/​jg202​021/​JG202​021_​Gesam​
tausg​abe.​pdf

	60.	 DIHK (2020) Auswirkungen COVID-19 auf die deutsche 
Wirtschaft. 4. DIHK-Blitzumfrage Juni 2020. Retrieved from: 
https://​www.​ihk-​trier.​de/​ihk-​trier/​Integ​rale?​MODULE=​Front​
end.​Media​&​ACTION=​ViewM​ediaO​bject​&​Media.​PK=​19546​&​
Media.​Object.​Objec​tType=​full

	61.	 ONS (2020) Coronavirus and the economic impacts on the UK: 13 
August 2020. Retrieved from:https://​www.​ons.​gov.​uk/​busin​essin​
dustr​yandt​rade/​busin​ess/​busin​essse​rvices/​bulle​tins/​coron​aviru​
sandt​heeco​nomic​impac​tsont​heuk/​13aug​ust20​20

	62.	 ISTAT (2020) Situazione e prospettive delle imprese 
nell´emergenza sanitaria COVID-19. Retrieved from: https://​
www.​istat.​it/​it/​files//​2020/​06/​Impre​se-​duran​te-​Covid-​19.​pdf

	63.	 ACC (2020) Business update presentations. Retrieved from: 
https://​www.​auckl​andch​amber.​co.​nz/​media/​busin​ess-​update/

	64.	 Martinelli E, Tagliazucchi G, Marchi G (2018) The resilient retail 
entrepreneur: dynamic capabilities for facing natural disasters. Int 
J Entrep Behav Res 24(7):1222–1243

	65.	 Guo H et al (2020) The digitalization and public crisis responses 
of small and medium enterprises: implications from a COVID-19 
survey. Front Bus Res China 14(1):1–25

	66.	 Müller R (1985) Corporate crisis management. Long Range Plan 
18(5):38–48

	67.	 Juergensen J, Guimón J, Narula R (2020) European SMEs amidst 
the COVID-19 crisis: assessing impact and policy responses. J Ind 
Bus Econ 47(3):499–510

	68.	 Giordani PE, Rullani F (2020) The digital revolution and COVID-
19. Retrieved from http://​virgo.​unive.​it/​wpide​as/​stora​ge/​2020w​
p06.​pdf

	69.	 Soto-Acosta P (2020) COVID-19 pandemic: shifting digital trans-
formation to a high-speed gear. Inf Syst Manag 37(4):260–266

	70.	 Papadopoulos T, Baltas KN, Balta ME (2020) The use of digital 
technologies by small and medium enterprises during COVID-19: 
implications for theory and practice. Int J Inf Manag 55:102192

	71.	 Castka P, Searcy C, Mohr J (2020) Technology-enhanced auditing: 
improving veracity and timeliness in social and environmental 
audits of supply chains. J Clean Prod 258:120773

	72.	 DAkkS (2022) Assessment despite corona pandemic - DAkkS 
extends the use of remote assessments. Retrieved from: https://​
www.​dakks.​de/​en/​press​relea​se/​dakks-​exten​ds-​the-​use-​of-​remote-​
asses​sments.​html

Publisher's Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://www.sachverstaendigenrat-wirtschaft.de/fileadmin/dateiablage/gutachten/jg202021/JG202021_Gesamtausgabe.pdf
https://www.sachverstaendigenrat-wirtschaft.de/fileadmin/dateiablage/gutachten/jg202021/JG202021_Gesamtausgabe.pdf
https://www.sachverstaendigenrat-wirtschaft.de/fileadmin/dateiablage/gutachten/jg202021/JG202021_Gesamtausgabe.pdf
https://www.ihk-trier.de/ihk-trier/Integrale?MODULE=Frontend.Media&ACTION=ViewMediaObject&Media.PK=19546&Media.Object.ObjectType=full
https://www.ihk-trier.de/ihk-trier/Integrale?MODULE=Frontend.Media&ACTION=ViewMediaObject&Media.PK=19546&Media.Object.ObjectType=full
https://www.ihk-trier.de/ihk-trier/Integrale?MODULE=Frontend.Media&ACTION=ViewMediaObject&Media.PK=19546&Media.Object.ObjectType=full
https://www.ons.gov.uk/businessindustryandtrade/business/businessservices/bulletins/coronavirusandtheeconomicimpactsontheuk/13august2020
https://www.ons.gov.uk/businessindustryandtrade/business/businessservices/bulletins/coronavirusandtheeconomicimpactsontheuk/13august2020
https://www.ons.gov.uk/businessindustryandtrade/business/businessservices/bulletins/coronavirusandtheeconomicimpactsontheuk/13august2020
https://www.istat.it/it/files//2020/06/Imprese-durante-Covid-19.pdf
https://www.istat.it/it/files//2020/06/Imprese-durante-Covid-19.pdf
https://www.aucklandchamber.co.nz/media/business-update/
http://virgo.unive.it/wpideas/storage/2020wp06.pdf
http://virgo.unive.it/wpideas/storage/2020wp06.pdf
https://www.dakks.de/en/pressrelease/dakks-extends-the-use-of-remote-assessments.html
https://www.dakks.de/en/pressrelease/dakks-extends-the-use-of-remote-assessments.html
https://www.dakks.de/en/pressrelease/dakks-extends-the-use-of-remote-assessments.html

	Impact of the COVID-19 pandemic on accredited conformity assessment bodies: insights from a multinational study
	Abstract
	Introduction
	CABs in the pandemic
	Conformity assessment
	Conformity assessment during the pandemic

	Research method and context
	Research approach
	Data collection and sample
	Analysis
	Epidemiological situation in the four survey countries

	Results and discussion
	Economic impact of the pandemic
	Order development
	Operational restrictions and government support
	Investments and innovation activities

	Digitalization

	Conclusions and implications
	Acknowledgements 
	References




