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ABSTRACT 
During the pandemic crisis it was observed that the whole global economy was affected especially by 
severe disruption of supply-demand balance. Even so, the most affected were low-income economies 
because of lack of resources to redistribute in the sake of resilience and recovery. We cannot say that 
the developed economies were not affected, in real terms probably much more than the lower-income 
ones, but developed countries or regions were capable to dislocate huge financial support to overcome 
the crisis and to quickly regain the level before shock. The purpose of this research is to analyse the 
effects of health crisis over the economy.  Because four crises are overlapping (health, energy, 
geostrategic conflict, and food), it is quite difficult to measure the impact of each driver with accuracy. 
To determine the impact of those four factors is necessary to understand the dynamic of productivity 
and competitiveness during shocks, even though we cope with health influence, energy prices, 
geopolitical turbulence, or food security. All in all, partially for energy crisis, the other crises were 
totally unexpected, and the response of humanity, global institutions, alliances, and association of 
countries is customized according to the evolution of turbulences. Here is the role of government 
because, from the capacity building perspective, there is necessary more integration between 
government, research/education, and business ecosystem in order to encourage innovation, creativity, 
and entrepreneurship. In the 4th Industrial Revolution, the main resource and key factor is knowledge 
embedded in every step of the process, embodied in equipment and machinery, on the one hand, and 
in human, on the other hand. Robotics, new materials, nanotechnologies, and digital environment give 
a new dimension to productivity and competitiveness. From this perspective, our goal is to 
demonstrate de supremacy of collaborative approach for shaping knowledge in the way of creativity, 
innovation, entrepreneurship, productivity, and competitiveness. 
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1. Introduction – Impact of COVID-19 on economy 
 

In the global economy, the pandemic shock was reflected in an accelerate 
decreasing in 2020 and a slow recovery in 2021, as new waves of COVID-19 still coming 
(Popescu et al. 2021). During 2022, the performance increased, somehow to the level of 
2019. For 2022, the total output exceeds 100 trillion US dollars, for the first time in history. 
The pandemic shock was reflected in a different ways throughout economic sectors, as 
long as IT&C and healthcare sectors performed well, also constructions, beverage and 
food sectors, despite of some difficulties in recovery of other sectors like HORECA 
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(hotels, restaurants, catering), tourism, transportation, cultural activities (Burlacu et al., 
2020). 
Due to pandemic effects over the entire socio-economic life, it was stringent to accept that 
digitalization makes the difference and replaces the downsizing of mobility (Sarbu et al., 
2021). Moreover, accelerating digitalization process because of health crisis, seems to be a 
game changer in the entire economy and social life (ILO 2020).  
In this context, it occurred the concept of telework at the extended scale (Broughton et al. 
2021). Another effect of sanitary shock was the observation that people with higher 
education were able to cope better with restriction threats and to find opportunities for 
development (Negescu et al, 2021).. 
During the pandemic crisis it was observed that the whole global economy was affected 
especially by severe disruption of supply-demand balance. Even so, the most affected were 
low-income economies because of lack of resources to redistribute in the sake of resilience 
and recovery (Burlacu et al., 2021). We cannot say that the developed economies were not 
affected, in real terms probably much more than the lower-income ones, but developed 
countries or regions were capable to dislocate huge financial support to overcome the crisis 
and to quickly regain the level before shock.  
At the same time, we can say that the interconnectivity of global supply chain was 
drastically affected, but more isolated economies (partially disrupted from global chain) 
were affected the most because the incapacity to restart the economic cycles, because of 
internal causes generated by the health crisis. The path of recovery is different even in 
developed regions, for example US is recovering faster than EU because it is a different 
model of economy where the administrative burden is lower.  
Specific for the sanitary crisis was that is coming from outside the economic environment, 
but with dramatical impact on the supply side, on the one hand, and on the demand side, 
on the other hand). For the first time in the modern world economy, the cooperation 
between healthcare system, business environment, and ministration was much more 
present than ever. Basically speaking, the economic activities were developed considering 
pandemic forecasts. 
From economic perspective, medical system has intervened to limit the effects of disease 
with great impact on human resources and the sanitary risk for doing business. From the 
same economic perspective, business environment has struggled to survive to mitigate the 
equilibrium between supply and demand, keep jobs, and deliver wages at a decent level 
with great impact also on the Human Capital and wellbeing. The role of government was 
very active in this framework with focus on regulation flexibility and financial support. In 
one way or another, in the center of this approach was situated the human factor 
(Radulescu et al., 2021. 
Another specificity for this sanitary shock is the effect over the entire world at the same 
time. Considering the last shock generated by the financial crisis in 2009, this was starting 
late 2007 in USA, then it contaminated step by step all the financial markets in the world. 
Now, the beginning of 2020 was a general lockdown for most of the important economic 
regions in the world. The end of the first quarter of 2020 marked the general spreading of 
the first wave of pandemic.  
Critical for sanitary crisis was the downsizing of the demand and supply at the same 
moment. Even though Summer of 2020 marked the time of eliminating restrictions, the 
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second wave of COVID-19 determined a return to restrictions in the Autumn of the same 
year. This slalom between waves, lockdowns, outbreaks, and restrictions has continued in 
2021, and the beginning of 2022 means the efforts for mitigation of the 5th wave. 
Considering the development of pandemic crisis, it seems that June 2020 was the 
approximate time of the 1st wave ending, and some restrictions were starting to remove, 
step by step. This was an opportunity to restart the economy and to try to regain pre-
pandemic path. Anyway, this decision was connected to each region or country evolution 
of crisis. 
 
2. Literature review - premises for performance improvement 
 

During the pandemic, there were many studies regarding the impact of COVID-
19 over local or global economy and there were released considerable contributions to 
figure out the real situation and to find solutions for recovery. 
Most of the studies are referring to the subject considering that a universal solution will be 
find, and the only one thing to address is to recover and to get back to the 2019 
performance (Imai 1986). 
As the things are evolving, we can say that conclusions are still far from what we can 
envisage today. In this respect, it is very important to identify the most relevant approaches 
(Stiglitz et al. 2014) for the subject of economic crisis considering the dynamic of 
productivity during pandemic era, then to find the key point to address and to provide 
kind of common adapted solution to deal with, in the post-pandemic time (Burlacu et al., 
2021). 
From this perspective, some real facts deeply affect the way of doing business or develop 
economic related activities (Radulescu et al., 2020). Of course, we have in mind here the 
administration, local development, research, and education as considering all these 
connected to the economic performance (Jessop et al. 2008).  
Despite health approach, for sustainable development (Romer 1986) we observe that 
innovation, technological advance, and digitalization are the common solutions for fast 
recovery, but the common factor which cover these three fields is the knowledge and the 
process to manage knowledge in a smart way. 
From a quantitative perspective, the more capital and labour the better the outputs (Ladaru 
et al., 2022). But capital and labour from numerical angle don’t speak too much about 
quality, effectiveness, and efficiency. Then, Solow (1956) has described this issue by 
introducing the concept of technical advancement where steady state is overcome by the 
qualitative inputs along capital and labour. Finally, endogenous growth theory (Romer 
1990) considers knowledge as an endogenous production factor. Of course, at this point, 
the progress on analysing the residual of TFP is on the way, there were made significant 
steps ahead, but still need more efforts to understand the complexity of knowledge process 
in the context of Internet, Artificial Intelligence, the 4th Industrial Revolution, and others 
knowledge creation environments. For example, at global level, the contribution of labour 
factor to growth is declining, especially in the most advanced economies. 
Additionally, a particular role is played by the SMEs. On the one hand, these are quite 
vulnerable in front of shocks, but on the other hand SMEs are flexible, dynamic, and 
adaptable to the new market conditions. The missed link is the role of government as 
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facilitator for supporting SMEs with access to financial resources, integrated policies 
(education-research-digitalization-competitiveness), renewed legislation, and robust 
institutional capacity for productivity and competitiveness. SMEs have a great potential 
for boosting innovation, creativity, entrepreneurial behaviour, all the premises for 
increasing productivity and competitiveness (Stankovic et al. 2021). 
The SMEs sector is very important for the EU economy as far as more than 2/3rd labour 
is acting in this area, and more than 50% of value added in economy is creating by SMEs 
(Davis et al. 1996). 
SMEs were the most affected by pandemic shock, first because the lockdown, then the 
lack of resources related to disruption on demand side, and lately because the necessity to 
allocate resources for surviving instead to invest (Samek Lodovici 2021). 
There are necessary consistent efforts (Schumpeter 1942) to reorient the SMEs activities 
toward area of innovation, research, and creativity, to increase the capacity to collaborate 
with different actors from other sectors (universities, research institutes, local 
communities) and to be integrated in the global supply chain. Widespread digitalization is 
the next step in a new paradigm of development for SMEs, public services, electronic 
commerce, education, etc (Rossato et al. 2020).   
At this point, we can conclude that the pandemic crisis was a speed up driver for 
knowledge intensive sectors and facilitate a higher adaptability context for digitalization, 
research, innovation, and education (Clar et al. 2015). Here is the role of government 
because, from the capacity building perspective, there is necessary more integration 
between government, research/education, and business ecosystem in order to encourage 
innovation, creativity, and entrepreneurship (Parker et al. 2005). 
On a regular basis, teleworking approach of performing jobs is tailored to keep up with 
daily activity in the place of work, but in a remote way with the support of digital assets 
and IT&C tools and devices (Batuk et al. 2021). In this way, organizations plan to achieve 
the objectives, maintain the level of performance, and increase efficiency. Pandemic crisis 
was an accelerator of the process, even though the organizations were prepared to make 
this step to teleworking regime or not (Belostecinic et al., 2022). By that time, the 
differentiator factor was the previous experience in teleworking, translated in the ability to 
perform work remotely and to dispose of the necessary tools to help this process. 
Considering the urgency of adopting teleworking system during 2020 (JRC 2021), there 
were adapted and developed different environments to facilitate remotely work: 

− Legal environment – adopting the regulation for allowing employees to work from 
home 

− Organizational environment – change internal conduct to assure the same 
productivity by teleworking approach 

− Digital environment – developing online platforms for increasing the efficiency 
and effectiveness for remote work 

− IT&C environment – endowment of personnel adequately to be capable to 
virtually perform jobs and interact each other 
Despite the urgency of the moment, rearranging operational flows around teleworking 
matrix was a big challenge not only for individuals and organizations, but for systems, 
sectors, and administrations, too. Suddenly, collaboration based on face-to-face interaction 
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was hindered by the remote communication, with specific consequences for slowing down 
innovation and creativity at organizational level. It was a big challenge for managers to 
organize the space of work in the virtual arena and keep the employees motivated and 
result oriented.  
To increase the productivity in this new environment, managers had to keep closer with 
their staff, to create an accurate framework for processes, timing, and schedules. After 
these years of health crisis, teleworking style of performing jobs became familiar, and the 
development of regulation, digital assets, IT&C capabilities, mentalities, and flows of 
activity, contributes to manage productivity performance in a new working environment.  
 
3. Methodology of research – analysis of the factors 
 

To understand better the interaction among productivity factors, we have to 
consider separately traditional factors such as labour and capital and analyse in depth the 
residual from TFP representation through Cobb-Douglas function of production. 
Using derivation from standard Cobb-Douglas production function, a better 
representation of growth equation is: 
WL = Y/L  

Y = Tfp * (K/L)(1-) * I 
Where WL = labour productivity 
Y = output 
 L = labor input 
I   = Intellectual Capital  
Tfp  = Total Factor Productivity 

  = elasticity coefficient of labour 
TFP is embedded in the production flow at all stages and in all factors.  
Basically speaking, we can say that for productivity we have following representation: 
Productivity = hard production factors + soft production factors 
Where productivity is W, hard production factors are KL and soft production factors are 
TFP, that means W = KL * TFP 
We chose the concept of Intellectual Capital instead Human Capital for a better 
representativity of the entire environment surrounding innovation, creativity, and 
entrepreneurial behaviour of human being. 
Our approach is keen with Including TFP and Intellectual Capital in the production 
function. In this way, we frame the entire picture of nowadays approach of the 
development. In the 4th Industrial Revolution the main resource and key factor is 
knowledge embedded in every step of the process, embodied in equipment and machinery, 
on the one hand, and in human, on the other hand. Robotics, new materials, 
nanotechnologies, and digital environment give a new dimension to productivity and 
competitiveness.  
In the same way, the metamorphosis of Cobb-Douglas production function is reshaping 
under Solow technological advancement theory and Romer endogenous growth theory. 
The challenge for modern economists is to describe more accurate TFP and to treat it as 
a constant factor not as a residual. There were so many endeavours to do that, at level of 
individuals, and at institutional level, too. OECD, World Bank, EIT (European Institute 
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of Innovation and Technology), APO (Asia Productivity Organization) and many others, 
provide new measurement systems, aggregate indices, new methodologies, and standards 
for a better capture of TFP in the process.  
Even of considerable progress, there is no unitary approach so far, and more efforts on 
standardization and accuracy of measurement are needed.  
For the above formula, in order to address better the issue of productivity, we have to 
introduce the contribution of natural resources, expressed as Natural Resources Capital 
(Nr). 
In such conditions, the production function will be: 

Y = Tfp*K1-- * Nr(I*L) 

Where  is the use of natural resources coefficient. 
In our approach, the finding is: the deeper the knowledge is embedded in the process, the 
lower is the use of natural resources especially non-renewable ones. Continuing this 
rationale, in the spirit of Romer model of development, we can say that TFP is directly 
correlated with productivity of resources: the higher the TFP, the better the use of natural 
resources per unit of production is. 
In the context of repetitive shocks in economy, the trend of investments is very 
problematic as long as the figures are not optimistic at all, considering the successive and 
sometimes overlapping crises of pandemic, energy, food, and war. The most affected 
sectors are research and sustainable development, considering the most part of investment 
is oriented towards short term response to effects of crisis. This will directly affect the 
technological advancement, as TFP is in the above equations, affecting the productivity in 
general and subsequently, productivity of resources. Political decisions for disrupting 
European economies from the traditional gas, oil, and agriculture products suppliers from 
Russia will hinder the productivity in the near future and sustainable development on the 
long run. 
From this perspective, once more we make the apology of collaborative approach for 
shaping knowledge in the way of creativity, innovation, entrepreneurship, productivity, 
and competitiveness (Etkowitz et al. 2008). The need of a new business model 
development is more actual than ever in the context of need for synergy among key 
stakeholders from governments, business environment, technology providers, local 
communities, and research institutes.  
The value added of this research consists of the findings that in the actual context, 
productivity and competitiveness is everybody’s business. Letting the issue of productivity 
just in the manufacturing sector responsibility, or agriculture, this is no more realistic in 
the actual geopolitical context and successive crises. 

2018 – 2019, it was developed KEP (Knowledge Economy Pyramid) model (Șerban 2019), 
when neither pandemic crisis, nor energy or war crisis were in place. At that time, this 
model was an evolved approach of productivity and competitiveness in the complex world 
of the 4th Industrial Revolutions. The evolving reality during 2020 – 2022, shows us that 
collaborative work in finding the best solutions for economic growth is the progress key 
from now on. As long as most of the crisis are starting to come from outside of economic 
landscape, there is necessary more than ever to enlarge the circle of collaboration in order 
to include actors from different political, economic, and social environments.  
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If we analyse the sensitivity of labour productivity and TFP during pandemic crisis, we can 
start with Cobb-Douglas formula: 

Q = (AKK) (ALL) (AII)
    

Q = product; L = labour; K = capital; I = other inputs (as residual in the production 
function) 
AK = Capital productivity 
AL = Labour Productivity 
AI = Inputs productivity 
By logarithmic approach, we have: 

LogQ = (aK + k) + (aL + l) + (aI + i) = q 
At this point, total derivative is: 

dq = (daK + dk) + (daL + dl) + (daI + di) 
For this representation of production function, we’ll take TFP cycle as: 

tfpc = q -  k - l - i 
Similarly with derivative approach representing above, we have: 

dtfpc =  dq -  dk - dl - di 
Then, total derivative of TFP is: 

dtfp = dq – [I/(Q-I)]diu - ^kdk - ^ldl 
where iu is the unit cost obtained as volume of other inputs (residual) per unit of concrete 
outputs. In this case we have Q-I as value added in production; 

We have also ^k as value added capital share, and ^l as value added labour share; the 
equation is transformed in: 

dtfp = dq – [/(+)]diu - [/(+)]dk - [/(+)]dl 
Considering this approach, at level of organization we have: 

dtfp = [1/(+)]dtfpc 
When the pandemic crisis is ended, we can apply this formula to the entire series of data 
during the last years, starting with 2019, in such a way to determine accurately the impact 
of health shock on productivity considering the two components: labour productivity and 
TFP. 
 
4. The global context – EU versus US 
 

According to Eurostat database, in the first 6 months of 2020, the labor force 
decreased with 5 million in the Euro-area, mainly as a result of productivity loss (-12.1% 
labor productivity per employee) and unavailable recruiting possibilities considering the 
effects of lockdown (8.7% unemployment). In these conditions, the opportunity of 
teleworking has arisen, with 1/3 of jobs in the new working regime. This trend will 
increase, as long as digital revolution will be absorbed in the socio-economic processes. 
Comparing with Euro-area, in USA the unemployment reached 14.7%. The most affected 
were the low educated individuals because the specific tasks they performed in their job, 
which are not compatible with teleworking system in the given conditions at that time 
(Djankov et al. 2020). Opposite, highly educated and skilled personnel could shift 
immediately to teleworking, then the unemployment did not affect this category. 
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Figure 1: Shock impacts on global manufacturing (UNIDO 2021) 

 
In the above representation (Figure 1) we can observe the impact of the last two shocks, 
2009 and 2020  on manufacturing at global level. By comparison, we see that the financial 
crisis in 2009 was deeper and larger that the pandemic crisis in 2020, but with a big 
disruption for both. In our opinion, the differences in amplitude were mitigated by the 
nature of crisis: 2009, it was quite subjective source generated by some speculation on real 
estate market with dramatical consequences on financial markets, and 2020, it was a quite 
objective source generated by health disorder at global level. In the first case the 
implication of governments was not so sudden and based on difficult negotiation with big 
corporations affected by the shock, and in the second case the governments involvement 
was very prompt with the main focus on population health condition, then on business 
environment and other socio-economic sectors. According to ILO stats, there are 
approximately 400 million full time jobs lost as result of reducing working-hours in 2020.  
 
5. Analysis of productivity and competitiveness 
5.1. The dynamic of productivity 

Previous economic shock generated by financial crisis at global level in 2009, 
determined a dramatic decrease of productivity, recording negative figures during the 
crisis. The path of recovery was very slow and in 2018, the productivity at global level 
achieved just 1.8%. 
In the long run, this level is not sustainable if we count the necessity to increase the income 
level, or cope with inflation and unemployment, poverty, and lack of natural resources, 
nonetheless mitigating bad effects of climate changes, or even wars.  
Convergence effect in productivity field works, but in a passive way, in the sense that the 
path in the advances economies is slowing down, losing the momentum, and in emergent 
countries the rate of productivity increasing slow, in a moderate way. The expected active 
way of performance in achieving convergence objective is supposed to be the one where 
the rate of growth is increasing in the advanced economies and it is speeding up in the 
emergent economies, generating the catching up effect. 
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Concrete, after several years of recovering from financial crisis 2008-2010 until the starting 
of current pandemic crisis, productivity had increased in advanced economies with only 
0.8% on average, way far from precrisis performance, 1.5%. In the same conditions and 
context, in developing countries the highest level was in 2007, meaning 6.6%, then 
decreasing to a half (3.1 – 3.5%) in the years before COVID-19 crisis. We can see that the 
convergence still exists in productivity at the global level, but at a half of previous 
performance.   
In the poor countries, the level of productivity in the years between last two crisis was 
2.4%, reinvigorating the negative path of several decades ago. 
We can conclude that, even though the rate of productivity increasing still reveals 
convergence effect, the problem is not the rate, but the level of productivity if we compare 
performance in advanced economies and emergent ones. In terms of productivity level, 
developing economies perform at 20% from the level achieved in developed countries, 
and in the poor countries is 50th times weaker than advanced economies. The expecting 
catching up effect is not working properly in these conditions. 
 
5.2. Disturbing factors during crisis 

During the last years, we were facing off a massive shock at global level, totally 
different from global financial crisis, 2008 – 2010. From economic perspective, COVID-
19 crisis does not depend on economic cycles, some deficit accumulation, or a huge 
misconduct on the financial, estate, or capital markets. It is the most important adverse 
event exclusively coming from outside economic environment, more precisely, a huge 
pandemic disaster. The rapidity, novelty, amplitude, and long lasting, were the main 
features of this disturbing event. Unfortunately, we all already experienced 5 waves of 
pandemic and we are not still sure what is next. The situation is still uncertain, and the 
next years are quite unpredictable.  
When starting this research with the objective to study the effect of COVID-19 on 
productivity and competitiveness, we treated health crisis as an major disturbing crisis, 
coming from outside of the economic arena, with dramatic impact on global economy and 
social life. 
Now, when the analysis of the pandemic crisis effects is not totally done, we are confronted 
with similar major crisis related with geostrategic conflicts, energy resources and prices, 
and we can say that the food security crisis is right to the corner. As we mentioned before, 
we are experiencing a very bad context by overlapping all these crises and the perspective 
to generate typical economic crises is very high. 
From this reason, in order to capture in the most accurate way the impact of turbulences, 
we changed taxonomy from something very specific, pandemic crisis, to other thing more 
general, such as the effect of major shocks on productivity and competitiveness. 
Even though we stated that all these adverse major events are belonging to other than 
economic causes, we appreciate that every of these events, stand alone, have its own 
particularities, source, dynamic, development and impact. In such conditions, there is very 
hard to capture separately the impact of all the details with relevance on productivity and 
competitiveness, as long as we are on the midst of these events under development. 
For productivity and competitiveness, also innovation, we observe that breaches in the 
global supply chain, diminishing energy resources, losing jobs, increase inflation, 
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escalading deficits, are just some of the major disturbing factors with dramatic impact on 
economic performance in the near future. 
The aggregate demand is also disturbed considering the adverse effects of crises on 
business environment, and the most important effect is increasing the costs for raw 
materials. In such condition, scarcity for investing in innovation is lowering the 
productivity possibilities for economic recovery. In other words, global economy is 
encountering major adverse effects which contribute to go rapidly into a deep recession. 
In this context, it is very hard to address each of these factors individually, as long as the 
causes of disruption are still fully active, but an efficient way to mitigate the effects is to 
develop an effective mix of policies.  
At this stage, several steps have to be considered, as followings: 

• first step is the rapidity to react in order to create a resilient framework for 
productivity, innovation, and competitiveness. Here, we consider useful a policy to 
reinforce the cohesion and collaboration among involved institutions, such as universities, 
research centres, entrepreneurs, technology providers, and local/regional communities; 

• second step for recovery is to strengthen the role of institutional integrator in 
matter of productivity, or to create such an administrative capacity if this doesn’t exist. 
National Productivity Centres are qualifying for the best institutional profile to cope with 
destabilizing drivers;  

• third step is to facilitate a business-friendly environment taking into consideration 
the constrains of adverse events effects in economy. Allocate substantial support for 
SMEs, provide preferential loans, reduce administrative and fiscal burden; 

• fourth step is to enhance investments in infrastructure, especially in research, 
education, and technology; 

• fifth step is to secure jobs and gradually orient the human resources towards 
sectors more resilient to the effects of adverse events. Here, it is necessary to focus on 
process for acquiring a high level of skills based on improving education, facilitate learning 
programmes, build up a self-driven behaviour, and continuous learning attitude. 
 
5.3. Productivity differentiation by regions 

In the last years, COVID-19 have impacted in a dramatic way the overall 
performance in business environment, with a peak of counter-performance during 
lockdown. Then, once the shock started to be absorbed, the situation was slightly 
improved, but the successive waves of pandemic provide a jigsaw trend shape. 
Now, we can see that other adverse events impacted negatively global economy, and is too 
early to anticipate the development as long as we don’t have answers regarding when is 
ending the war in Europe, how is solved the issue of gas supply, how is the price fluctuation 
for energy supply, how is solved the breach in the global supply chain, how will be solve 
the shortage in the food supply, and so on.  
At this point, we can call these turbulences as adverse events and to analyse the 
opportunities to diminish the negative impact over productivity and competitiveness. 
Probably, the most important response is to design a new policy framework, more 
integrated and collaborative, targeted to offer solutions firstly on the short run but with an 
eye open to the targets already set before the shocks. 
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It is clear crystal that the most prolific domain during such a bad time was digitalization. 
Considering the constrains imposed first by pandemic crisis, those related with lack of 
mobility, lockdown, moving education on-line, enforce teleworking, recalibrate e-
commerce, and many other aspects, digitalization gained new positions and offers an 
opportunity to mitigate the adverse effects of health crisis in economy and generally in 
society. 
In these conditions, our remark is that this complex crisis has generated the necessity for 
two catching-up races: 

• first, global economy has to regain the position from 2019 as soon as possible; 
here are necessary to find alternative ways for development, with more resilient business 
environment, more flexible supply chain, creating new strategic alliances, and an updated 
education system;  

• second, emergent and developing economies have to intensify efforts to close the 
gap in productivity and competitiveness with the level of most developed countries; this 
could be an opportunity to use the advantage of digitalization to move quicker in the field 
of research, education, innovation, creativity, and entrepreneurship.  
According to data extracted from Eurostat, in the Eastern EU countries the rate of 
productivity was 2.5% between the first year of recovery after the financial crisis (2008 – 
2010) and last year before pandemic crisis. Particularly in Romania, the lack of capital 
accumulation counts ¾ from slowing down productivity growth. 
Beside investment in digitalization, research, and innovation, it is an opportunity to 
consider increasing the allocations for education and Intellectual Capital in order to boost 
productivity growth.  
 
6. Data analysis – GDP and Productivity dynamic in EU vs Romania  
 

According to this research, the impact of pandemic crisis in the TFP on private 
sector at EU level was strongly decreasing, while in the medium-run there is a perspective 
of reduction to 1%. The situation in the long-run is highly-dependant on the evolution of 
sanitary crisis. Now, the estimation of COVID-19 evolution is still uncertain, but analysing 
the contraction of R&D sector, loses determined by the interruption of education 
programmes, lack of mobility, raw materials and energy crisis, these are the premises for a 
negative impact on increasing productivity rate. This regression of productivity during 
health shock is conducting to a lower performance in productivity if we consider EU trend 
in the last decade. During the sanitary shock, the dynamic of GDP and labour productivity 
is represented below, in the Table 1. 
 
Table 1: GDP and labour productivity dynamic over the pandemic crisis, EU vs Romania 
(EUROSTAT 2023) 
Indicator Regio

n 
2019 2020 2021 2022 

Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 

GDP and 
main 
componen
ts (output, 

EU 
27 
 
 

350
1 

365
5 

334
8 

307
3 

340
2 

356
9 

336
7 

354
6 

365
1 

388
2 

372
8 

391
0 

396
2 
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expenditur
e and 
income) 
Bill. Euro 

RO 61 
 

67 
 

45 
 

46 
 

58 
 

67 
 

46 
 

55 
 

65 
 

72 55 67 79 

Real 
labour 
productivi
ty per 
person 
employed 
(%) 

EU27 1,9 1,2 1,0 -8,6 -1,4 -1,3 1,8 10,5 3,4 3,8 2,6 1,8 0,8 

RO 3.6 3,1 2.0 -6.2 -2.7 0,7 0.1 11.0 3.3 -0.3 5.2 5.6 3.9 

According to the data collected for GDP, here below, Figure 2, it is shown the comparative 
approach at EU and national (Romania) level. 

 
Figure 2: Trend of GDP during pandemic crisis 
From the other perspective, the dynamic of labour productivity is represented in the Figure 3. 

0
100
200
300
400
500
600
700
800
900

1000
1100
1200
1300
1400
1500
1600
1700
1800
1900
2000
2100
2200
2300
2400
2500
2600
2700
2800
2900
3000
3100
3200
3300
3400
3500
3600
3700
3800
3900
4000
4100
4200

B
ill

io
n

 E
u

ro

Year - Q

GDP and main components (outputs, expenditures, and income)

Romania EU



210                                                    European Journal of Sustainable Development (2023), 12, 3, 198-216 

Published  by  ECSDEV,  Via dei  Fiori,  34,  00172,  Rome,  Italy                                                     http://ecsdev.org 

 
Figure 3: Trend of real labour productivity per person employed 
 

6.1. Results and findings - interpretation 
Because of uncertainty and unpredictable trend of pandemic shock over the global 

economy, in the first two years of disease development, 2020 – 2022, the economists 
shaped different forms of recovery, starting with V-shape, then W, and the most reliable 
K-shaped. 
V-shape is referring to a strong recovery after a deep recession and succeeding to establish 
in a quite short time the level before the crisis. 
Considering the waves of COVID-19 in the first two years, even though the recovery at a 
certain time was V-shaped, a new wave after recovery determined a new recession, then 
the model was W-shaped recovery. It is well known that in 2022, the global socio-
economic climate was hit by the 5th wave, then the economists were inclined to say that 
the recovery is like saw teeth. Anyway, other economists identified U-shaped recovery, L-
shaped, but the K-shaped seems to be the most interesting one, because the lockdown 
caused a sever drop at the beginning, then the new coordinates of socio-economic life 
determined two types of recovery for different sectors, depending on the level those were 
affected by pandemic conditions. 
In this way, after a dramatic depression, the recovery is split in two directions with 
revigorated activity in sectors like digital, e-commerce, IT&C, and high-tech, and 
downsizing sectors as tourism, agriculture, and transportation, according to directions of 
the two arms of letter K. Of course, we have to consider the impact of “creative 
destruction” theory and reallocation of resources to the most performant business. Even 
so, this could be taken into consideration just to understand the trend of economic 
activities towards innovation, Artificial Intelligence, digitalization and so on, but at the 
same time we cannot survive without agriculture, cultural environment, customer services 
and others. From this perspective, K-shaped recovery model is showing us where in the 
economy to put financial support in such a way to keep the most affected sectors in 
competition with the objective to assure a transition period until a self-development is 
possible when the shock is absorbed. 
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Moreover, we can see in this research, that sectors closer to knowledge frontier are more 
adaptable, flexible, and able to survive but this not means that we need rather IT&C sector 
than agriculture, or rather robotics than tourism. The result of this demonstration is that 
there are some sectors with better application of innovation, creativity, and 
entrepreneurship than others, but we need all the others, too, in order to assure sustainable 
development in the long run. In these conditions, what we need is to understand the 
process of self-development innovation, creativity, entrepreneurship and to redesign the 
most affected sectors in such a way to absorb better these ingredients for increasing 
productivity and competitiveness. 
 
6.2. Solutions - The Action Plan 

As a quick response to the pandemic shock in economy, the most relevant actors 
in the global competition were decided to allocate big resources to cover the effects of 
COVID-19. Beside specific health support for diminishing the spreading capacity of the 
virus, there were allocated huge financial resources for economic recovery. US 
administration approved a recovery plan with more than 2.000 billion dollars, EU a 
recovery plan involving 750 billion Euro, Japan more than 1.000 billion US dollars, and so 
on. 
At the EU level, at that time, the forecast for depression level was 7.4% dropping of GDP. 
In order to find the best way to allocate financial resources, at EU level was released the 
“Regulation of the European Parliament and of the Council establishing a Recovery and 
Resilience Facility“ (European Parliament and Council 2021). Beside this plan under the 
“Next Generation EU” framework, there were proposed “Just Transition Fund”, “React 
EU”, and subsidies for agriculture sector. 
At the same time, the most relevant financial institution developed active plans for 
recovery. This is the case of International Monetary Fund and World Bank with an 
allocation of 1 160 billion US dollars for recovery of emerging economies after COVID-
19 shock. 
  
6.3. The case study of Romania 

In Romania, the recovering process was dependent on the pandemic waves. 
According to National Statistics Institute, in the first semester of 2021, the level of 
development reached the 2019 level, then the new wave of CORONAVIRUS affected the 
performance in the second semester. In these conditions, with a relatively high uncertainty 
regarding the evolution of sanitary shock, the Romanian GDP rate will reach 4.5% for the 
next two years, based on the big contribution of consumption as long as the supply chain 
will remain open. On the other hand, the investment side is fostered by the contribution 
of European Structural and Investment Funds and the impact of National Plan for 
Recovery and Resilience. Considering the “Winter Forecasts for 2022” GDP growth rate 
(Figure 4) was 4.5% in 2022, will be 2.5% in 2023, and 3.0% in 2024. Regarding the 
recovery model, we can see that for Romania is relevant the V-shaped recovery, but still 
dependant on the pandemic waves and the ability to cope with health crisis. 
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Figure 4: GDP growth rate and contribution of each component (European Commission 2023) 

 
As many other times, the actual political configuration, the pressure of labour unions, 
unemployment risks, and the consequences of low vaccination rate, these all will affect the 
structural deficit as long as there are some initiatives to increase pension expenses, social 
allocations, reconfiguring the taxation system. In this context, considering the sanitary 
crisis is overlapping energy crisis, at the beginning of 2022, inflation reached 8.4% with a 
peek of 15-17% at the end of 2022 and the beginning of 2023. From the National Institute 
of Statistics, we can find that the economic growth for 2021 was 5.6%, a bit under the 
estimation of European Commission with 6.3%, and a perspective of slowing down at 
4.2% in 2022 and 4.5% in 2023. In 2020, national GDP was 218 billion Euro, which 
represents the 13th position in the EU ranking system, even though Romania is the 7th 
large Member State before Brexit. Opposite, five economies counts almost 70% of EU 
GDP, we talk about Germany, France, Italy, Spain, and the Netherlands. According to the 
same forecasts, the unemployment will decrease from 5.1% in 2021, to 4.4% in 2023, but 
some redistribution of jobs are necessary considering the effects of pandemic crisis and 
the lesson learned during this time. Financial deficit will decrease from 8% in 2021 to 5.3% 
in 2023, while governmental debt will increase at 57.1% in 2023. The current account 
deficit will decrease from 6.5% in 2021 to 6.1% in 2023. 
According to UNIDO (2021) Statistics regarding competitiveness, in 2019 Romania is on 
the 33rd position out of 152 countries in the ranking system of Competitive Industrial 
Performance Index 2021. Overall, the impact of COVID-19 reveals a decreasing of 
manufacturing output growth with 6% in the first three months after discovering the 
disease with same trend in the first semester of 2020 to a decrease of 11%. From the same 
sources (UNIDO Stats) we found out that the most part of global economy was contracted 
with 4.8% when we compare March 2020 with December 2019. FDI level decreased with 
40% in 2020, mainly as a result of contracting the demand side. 
For a country like Romania (European Commission 2021), pandemic crisis was reflected 
on a shortage of national budgetary resources, as far as in the mid of 2021 Romania entered 
in the procedure of excessive government deficit with a perspective of 4 years for 
recovering. The Council has recommended to decrease the government deficit to 8% of 
GDP in the first year, then 6.2% for the second, 4.4% the third year, and finally below 3% 
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for the last year. Commission had considered as reliable this Council recommendation for 
a structural adjustment of 0.7% of GDP for the first year, 1.8% for the second, 1.7% for 
the third, and finally 1.5% for the last year, in parallel with reductions of governmental 
expenditures with 3.4% for the first year, 1.3% for the second, 0.9 for the third, and finally 
0% in the last one. 
Briefly, the plan for excessive government deficit procedure is depicted in the Table 2. 
 
Table 2: The action plan for recovering the excessive government deficit 

Action 2021 2022 2023 2024 

Government 
deficit 

8% 6.2% 4.4% 2.9% 

structural 
adjustment 

0.7% 1.8% 1.7% 1.5% 

governmental 
expenditures 

3.4% 1.3% 0.9% 0.0% 

 
As an EU effort for economic and social recovering after Coronavirus crisis, Romania 
benefits of a 5-year financial support called National Plan for Resilience and Recovery with 
a total of 29.1 billion Euro divided in two sections: 

• 14.2 billion Euro as grants 

• 14.9 billion Euro as loans 
NPRR is adjusted to each country challenges encountered during the COVID-19 crisis, 
and the financial support is create to remove any obstacle in front of regaining positions 
before the crisis with economic and social implications. 
Despite ordinary financial support from European Commission, such as structural and 
investment funds, cohesion funds, social funds, or rural development funds, this support 
through NPRR consists of adopting structural reforms. It considers green economy, digital 
transformation, sustainable growth, job creation, etc 
Commission forecasts for 2021 GDP growth rate was initially 5.1% then 7.0%. According 
to National Institute of Statistics (2022) (March 2022 communication), this rate was 5.9%.  
Particular for this time is the overlapping of four crisis: 

− Pandemic crisis which is coming to an end but is quite uncertain the future 
development 

− Energy crisis – price for energy, especially gas and petrol, increased 3-5 times 

− War crisis – the conflict between Russia and Ukraine will have side effects on 
energy and other conjunctural expenses 

− Food crisis – disruption in the supply side for crops, severe drying season 
consequences, and increasing prices, all these generates concerns regarding the availability 
of food products on the market 
Now, the purpose of this research is to analyse the effects of health crisis over the 
economy, and if those four crises are overlapping, it is quite difficult to measure the impact 
of each driver with accuracy. 
More important, to determine the impact of those four factors is to understand the 
dynamic of productivity and competitiveness during shocks, even though we cope with 
health influence, energy prices, or geopolitical turbulence. 
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All in all, partially for energy crisis, the other crises were totally unexpected, and the 
response of humanity, global institutions, alliances, and association of countries is 
customized according to the evolution of turbulences. 
For example, the predictions for the oil prices were 54.2 US dollars per barrel in 2021 and 
51.9 US dollars in 2022. In March 2022 the quotation was 122.5 US dollars per barrel, and 
the war could affect much more the trend, with pessimistic quotation of 300 US dollars 
per barrel. Now, in 2023, the situation seems to be more stable, but still unpredictable in 
the medium and long run. In a recent study, February 2023, researchers have estimated 
that starting with the energy crisis in September 2021, about 792 billion Euro were 
allocated by European countries to protect beneficiaries from the increasing costs of 
energy (Sgaravatti 2023). 
 
7. Conclusion - recommendations 
 

Main conclusion of this research consists of the finding that productivity and 
competitiveness during shocks is much more sensitive to strategic decisions instead of 
operational ones. The complexity of the context moves the focus from product, 
production flow and technical aspects to the ability to cope with restrictions, anticipation 
of long run perspective for demand-supply balance, involvement of government in 
partnership with business environment. 
We can conclude that the pandemic crisis was a speed up driver for knowledge intensive 
sectors and facilitate a higher adaptability context for digitalization, research, innovation, 
and education. 
According to these findings, our rationale consists of the statement that the most efficient 
way to face off adverse events like those encountered in 2020-2022, it is to improve the 
level of knowledge through specific levers: education, learning programmes, trainings, 
skills, qualifications. But this is just one side of the coin, improving knowledge at the level 
of human resources. The other side of the coin is to improve knowledge in the processes, 
to spread digitalization, to disseminate innovation, to amplify research, and to reorganize 
the education system itself. So, if we found that knowledge is the most efficient and 
effective recovery and resilient factor in time of adverse events, the other important finding 
is to consider both sides of knowledge, at human level and process level. In the theory of 
Knowledge Management, we can translate these findings in specific terminology, meaning 
the drivers for recovery and resilience are the transformation of human resources in what 
is called Knowledge Workers, and transformation of entities in what is called Knowledge 
Organizations. 
Of course, investments in infrastructure, open markets, free trade, avoid global supply 
chain’s breaches, facilitate access for financial support of SMEs, rethinking strategies, 
improve  legislation, and many others actions, could help the process of recovery and 
resilience in time of turbulence.  
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