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 Abstract: This paper addresses the issue of regional decline and recovery 

in Romanian counties based on a new indicator for measuring the speed of 

economic recovery after the crisis. We analyzed economic absolute and relative 

decline, length and speed of recovery at county level, covering the period 2008 to 

2014. The results indicated a variety of situations: no decline, no recovery, 

complete or partial recovery, at different speeds. Since we identified the presence 

of spatial dependence in our variables, a spatial autoregressive model has been 

developed in order to assess the influence of the development level upon the speed 

at which the counties recover after crisis. The main finding is that the pre-crisis 

GDP level is positive and highly significant in all model specifications, suggesting 

that developed counties tend to recover more quickly after economic shocks. 

Key words: economic crisis, speed of recovery, spatial model, county, 

Romania. 
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Introduction 

 

The recent global crisis and the subsequent process of recovery has been the 

focus of attention for the last years, given its extensive economic, financial and 

social implications. Economic fluctuations are natural processes that occur 

periodically during the evolution of all countries and regions. Although recovery 

after crises is also natural, if not addressed properly, it might be difficult, delayed 

or unsustainable. Not only recovery is sometimes unstable, but economy might slip 

back into recession shortly after economic growth resumed and industry seemed to 

be improving (double-dip recession). 

The literature on economic recovery is divided. Some scholars argue that 

crisis-led economic loses are long-lasting, and might even leave permanent marks 

in some regions. For instance, based on a large panel data model, Cerra and Saxena 

conclude that “…economic contractions are not followed by offsetting fast 

recoveries. Trend output lost is not regained, on average.” (Cerra and Saxena, 

2007, p.12). Others consider that economic crises produce only temporary effects 
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on the evolution of the countries and regions, without changing their underlying 

behaviour (e.g. Di Caro, 2014).  

The topic of resilience and recovery has been also approached from a 

regional perspective (e.g. Fingleton,Garretsen and Martin, 2012; Cellini and 

Torrisi, 2014; Di Caro, 2014) as regional dynamics rarely mirror closely the trend 

in national aggregates.The differentiated effects of crises among local economies 

emerge from their inequalities in “Size; Economic composition; Location and 

global positioning; Social composition and culture; Global connectivity; Media 

cultures; Preventive and migration strategies; and Dependence and position in 

national hierarchy. “ (Clark, 2009, p. 12).Any pre-existing weakness at the onset of 

the crisis (structural imbalances, spatial disparities, debt, trade deficit, lack of 

foreign currency) reduce resilience and hampers the ability to fight against crisis’ 

effects. 

After eight years of strong economic growth, Romania was also hit hard by 

the global economic and financial crisis that had already affected Western Europe. 

Although imported, the crisis has been exacerbated by internal weaknesses such as 

large current account deficits, unsustainable consumption-based economic growth, 

prociclical budgetary policy (Goschin and Constantin, 2012). Firm closures and 

economic activity downsizing, followed by lay offs and smaller incomes had been 

triggered by the decline in export and investment, diminished internal and external 

demand. These general processes unfolded with different speed and intensity at 

regional level, the breadth and depth of economic decline in each county being 

influenced by various local features, mainly the specific economic and social 

structures, regional specialisation degree, export orientation of economic activities, 

etc. (Goschin and Constantin, 2010). 

In the first stage of the crisis, developed regional economies were hit 

harder by the recession, as they were more closely linked to the international 

commercial and financial flows. On the longer time horizon however the 

Romanian regions that performed better previous to the crisis are the first to 

recover (Goschin, 2010; Davies. 2011; Groot et al., 2011). Similar conclusions for 

other countries have been formulated in the literature. In opposition to 

underperforming regions that are unable to attract national and foreign 

investments, “higher skilled, more specialised local economies, with greater 

employment rates, and more differentiating factors are tending to fair better, even 

when they include significant financial services employment, because these 

economies are more diversified and more competitive“ (Clark, 2009, p. 12). 

Approaching Romania in a larger international context, Zaman and Vasile 

(2014) discussed its economic resilience to crisis, vulnerability and their 

relationship with global competitiveness index, placing Romania in the group of 

countries with Moderate Economic Resilience. Iordan et al. (2014) tackled a 

regional perspective on Romania’s economic resilience, based on the analysis of 

annual growth rates in registrations of new businesses by region. They assessed 

that the process of economic recovery unfolded faster in the Nord-West, West and 

South-Muntenia regions, compared to Center, North-East and South-East regional 
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economies. The authors stressed that regions that performed well previously, such 

as Center and Bucharest-Ilfov, were not able to achieve quicker recovery. Other 

studies on the global economic crisis, including Romania, such as Davies (2011) 

and Groot et al. (2011), pointed to higher resilience of Bucharest-Ilfov region 

compared to the rest of Romanian regions. Zaman and Georgescu (2015) showed 

that in 2014 many Romanian counties still needed to recover a GDP decline up to 

10 pp. On-going structural changes and the challenges entailed by accession to EU 

create additional problems to the recovery of Romanian regional economies 

(Davies, 2011; Goschinand Constantin, 2012). 

In this context we approach several inter-related research questions: How 

differently have regions responded to, and recovered from the recent crisis? What 

enables some regions to regain balance and get back on the growth path more 

rapidly after shocks and crises? Previous regional performance, combined with 

appropriate economic policy could yield quicker recovery? The research 

hypothesis we aim to test empirically in this paper is that regional development has 

had a significant impact on the response to the crisis and the ability to recover 

faster. Although the most developed counties are much closely linked to the global 

economy and, thus, more exposed to crises, given their higher economic potential 

we expect them to recover more easily. 

The remainder of the paper proceeds as follows. The next section presents 

the methodology and data to be employed in the analysis of economic decline, 

speed of recovery, and their underlying factors, focusing on the appropriate spatial 

econometric models. Section 3 discusses the results stemming from the various 

analyses undertaken and the last section concludes and traces the directions of 

future research. 

 

Method and data 

In physics, average speed is defined as the total distance travelled by an 

object divided by the time span required for that purpose (The physics textbook, 

2015). Starting from this concept, we developed a formulae to capture the speed of 

economic recovery after a crisis. We define the speed of economic recovery as the 

absolute or relative decline of the economy (captured by the evolution of GDP or 

other relevant economic indicator) with respect to the time required to reach the 

pre-crisis level.  

The computations are based on average annual data, in order to avoid 

misleading and transient seasonal fluctuations. The inconvenience of this option is 

the inaccurate identification of the precise moment of complete recovery, given 

that it may occur any time of the year. Consequently, we built the following 

formula adapted for the assessment of the relative speed of recovery RSi for each 

county i: 
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indices against 2008 for county i; 

- ntiI , indicates the first annual GDP index (relative to 2008) that exceeds the 

100% threshold; it shows the year of complete recovery after the crisis for the 

county i; 

- n is the number of years required for complete recovery; for the counties 

that achieved only partial recovery, t+n represents 2014, the year of our current 

analysis; 

- )min( ,tiI  is the lowest annual GDP index (relative to 2008) for county i, 

therefore  100)min( , tiI measures the total relative GDP decline during the 

economic crisis. 

In line with many studies targeting the global financial crisis, that analysed 

unemployment effects as a major consequence, we are going to apply the same 

computations to regional employment data. The relative speed of recovery in 

employment is determined by simply replacing GDP by employment in formula 

(1), while the absolute speed of employment recovery for county I, is calculated as 

follows: 
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where: 

ntiE ,  denotes total employment in county i (thou. persons) in the first year 

during which the 2008 level of employment is completely recovered, or in 2014 if 

recovery is incomplete; 

)min( ,tiE  is the lowest employment recorded in county i during the crisis; 

therefore  2008,, )min( iti EE   represents the total employment decline (in absolute 

value) due to economic crisis. 

Complex problems arise in regional analyses if neighbouring territorial units 

are interdependent, which is usually true, given that geographic proximity entails 

similar performances and regional spill overs.There is a vast literature addressing 

the issue of spatial dependency among regions and its implications. Since 

identification of such spatial relations is useful in any regional analysis, we are 
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going to test for potential spatial autocorrelation by employing a basic indicator in 

spatial statistics, namely Moran’s I: 

 





 

 






n

i

i

n

i

n

j

ij

n

i

n

j

jiij

xxw

xxxxwn

MI

1

2

1 1

1 1

)()(

))((

   (3) 

 

where xi and xj represent the values of the variable x under investigation in the 

regions i and j respectivelly, x  stands for the average and wijare the spatial 

weights (more specifically wij  = 1 if regions i and j are neighbours, andwij  = 0 

otherwise). Moran’s I ranges from −1 (perfect dissimilarity among neighbours) to 

+1 (perfect similarity), while the null value corresponds to random spatial 

distribution of values. 

From an econometric perspective, the presence of spatial dependence creates 

specification issues in regression models such as unstable parameters and 

unreliable significance tests (Anselin, 2005). These problems can be corrected 

through the inclusion of a spatial variable in the model. The first choice is to enter 

a spatial lag of the dependent variable y in the regression model, resulting a spatial 

autoregressive model (Anselin, 2005): 

 

,   (4) 

 

where W stands for the spatial weight matrix of dimension nxn (where n is the 

number of territorial units in the analysis), with null values on diagonal, that is 

capturing the neighbours, Wy is the spatial lag of the dependent variable and X is 

the matrix of regressors. 

Another option is to account for spatial dependency by including it in the 

error termε (spatial error model): 

 

y = Xβ + ε, whereε = λWε + ν    (5) 

  

In order to test for the statistic significance of spatial dependence and to 

choose the adequate model for our dataset we are going to perform the Lagrange 

multiplier test for both spatial error and spatial lag. If we reject the null hypothesis 

of spatial randomness, we should use a spatial model (the one having the most 

significant LM statistic and the lower values for Akaike and Schwarz criterion), by 

applying the Maximum Likelihood estimation method instead of classical 

regression.Failing to reject the null implies thatclassical OLS regression is more 

appropriate. 
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Results and discussion 

 

The analysis of economic decline and recovery was undertaken for the 

Romanian counties (NUTS 3 level). The speed of recovery has been computed for 

both GDP and employment,  using data from the National Institute of Statistics and 

Eurostat databases. GDP was selected as the most appropriate measure of the 

economic development of the counties, while employment provides additional 

information.  

GDP decline and recovery by county is presented in Table 1. The typology 

of economic recovery illustrates a variety of situations: total recovery (Alba, Arad, 

Arges, etc.); partial recovery (Vaslui, Vrancea, etc.), recovery followed by decline 

(Tulcea); permanent decline: (Valcea) and even no decline at all in Gorj. 

GDP relative decline (%) in column (1) has been calculated as percentage 

distance fromthe bottom of the downfall (the year varies from one county to 

another) to the 2008 level. GDP in 2008 represents the reference year since its last 

quarter marked the start of the crisis in Romania, at national level. Many counties 

have not recovered ever since, as the negative values in column 4 indicate. The 

deepest GDP downfall occurred in Braila (-20.48%), followed by Cluj (-19.47), 

Valcea (-17.56) and Prahova (-16.26). On the opposite, the smallest decline in 

GDP against 2008 took place intwo developed counties: Brasov and Constanta. 

 

Table 1. GDP decline and speed of recovery, 2014 against 2008 

 
County GDP 

relative 

decline 

(%) 

Lengh of recovery 

(years) 

Speed of 

relative 

recovery  

(% per 

year) 

GDP 2014 

relative 

distance to 

2008 

("-": to be 

recovered; 

"+": 

increase) % 

0 1 2 3 4 

Alba -7.50 2 4.06 9.76 

Arad -6.70 4 2.54 7.9 

Arges -10.05 3 3.31 1.19 

Bacau -7.96 partial recovery 1.45 -2.17 

Bihor -9.71 partial recovery 2.22 -0.83 

Bistrita-Nasaud -13.88 partial recovery 2.02 -5.81 

Botosani -10.71 partial recovery 2.37 -1.23 

Braila -20.48 partial recovery 2.13 -16.22 
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Brasov -1.40 1 2.07 15.27 

Buzau -9.70 partial recovery 1.40 -2.68 

Calarasi -12.20 1 17.21 10.92 

Caras-Severin -1.11 1 2.97 11.05 

Cluj -19.47 partial recovery 2.33 -14.82 

Constanta -2.50 2 2.72 11.14 

Covasna -16.70 partial recovery 2.07 -12.57 

Dambovita -5.70 2 4.48 3.37 

Dolj -8.70 2 4.84 29.68 

Galati -11.40 partial recovery 2.09 -0.95 

Giurgiu -2.90 1 26.90 30.77 

Gorj - no decline - 8.27 

Harghita -11.47 partial recovery 0.82 -8.2 

Hunedoara -11.86 partial recovery 2.28 -2.73 

Ialomita -6.40 4 1.61 0.74 

Iasi -5.70 2 4.18 8.84 

Ilfov -11.17 partial recovery 1.43 -5.45 

Maramures -5.43 3 4.92 7.35 

Mehedinti -14.62 no recovery - -13.62 

Municipiul Bucuresti -11.70 partial recovery 1.49 -4.25 

Mures -12.59 4 3.61 1.85 

Neamt -14.26 partial recovery 1.71 -7.43 

Olt -12.10 2 7.10 5.12 

Prahova -16.26 partial recovery 2.64 -5.71 

Salaj -8.23 partial recovery 1.69 -1.45 

Satu Mare -10.98 partial recovery 2.15 -2.39 

Sibiu -6.98 3 3.86 6.79 

Suceava -7.43 3 4.31 8.55 
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Teleorman -13.62 partial recovery 2.58 -8.46 

Timis -7.30 2 4.06 12.03 

Tulcea -8.40 recovery and decline - -0.59 

Valcea -17.56 decline - -16.73 

Vaslui -13.90 partial recovery 0.84 -10.53 

Vrancea -6.90 partial recovery 1.25 -0.65 

Source: computed by the authors. 

 

The speed of relative recovery (% per year) in column (3) was computed 

for the counties that recovered completely or only partially the 2008 level of GDP. 

For total GDP recovery, the time span of this process, ranging from 1 to 4 years 

(for most counties the length of recovery was 2 years), is provided in column (2).  

At the end of 2014 only 18 counties, out of a total of 42, had completelly 

recovered from the crisis, while 21 recovered partially, Valcea county continued its 

decline, Tulcea county recovered completely then skipped back into decline, and 

Gorj county was the only one to get through the crisis unaffected. The quickest 

recovery (17.21 % growth per year) occurred in Calarasi county, which recovered 

its -12% GDP decline in less than one year. 

Depending on the GDP still unrecovered in 2014 (Table 1, column 4),  

Romanian counties might be grouped in three categories:  

a) most counties (10 out of the 23 currently situated below pre-crisis 

GDP) are at relatively small distance to complete recovery (up to 3%); 

the probability of full recovery in the next immediate period is 

relatively high and depends mainly on the policy-mix at local level; 

b) seven counties have between 4 to 10% to recover;this category of 

counties has a lower probability of full recovery in the next period and 

need government public support from both local and central 

governments, a determinant role being on the part of local effort of 

public governance; 

c) six counties are in the most difficult position, as they are 10 to 16 % 

below 2008 GDP; they need special support from the central public 

authorities associated with local effort in order to reach full recovery in 

an as short as possible period. 

For all three categories of counties with different degree of unrecovered 

GDP per capita, local and central fiscal and monetary policies are of particular 

importance especially concerning the interest rate size for loans, access to credits 

for SME’s, increase of government consumption and public investment as a 

spender of last resort. 

The coefficient of correlation between the speed with which the Romanian 

counties are recovering after the crisis downfall and their initial level of 



 
 
 
 
 
 
Economic Downfall and Speed of Recovery in Romanian Counties. A Spatial 

Autoregressive Model 

________________________________________________________________ 

 
 

development (proxied by GDP/capita in 2008) is negative, suggesting that less 

developed counties recover more quickly, but has a low value (-0.2026) indicating 

very weak correlation, therefore it is not reliable. 

Employment recovery. Although GDP is a useful synthetic indicator, a 

“barometer” of the economic activity, other indicators might bring additional 

information, contributing to a better understanding of the recovery process. 

Employment is such an indicator, since it provides both an economic perspective 

(breadth of economic activity) and a social one (incomes and standard of living). 

The severe decline of employment amid the recent economic crisis made it a 

matter of concern for the decision-makers. 

The absolute decline in employment during the crisis ranges from -64.5 

thousand jobs in Bucharest municipality to -2.2 in Teleorman (Table 2), the larger 

values corresponding to the most developed counties, which are the largest 

employers.The most developed counties are much closely linked to the global 

economy and, thus, more exposed to crises, resulting high job losses. Nevertheless, 

given their higher economic potential, they were able to recover more easily. 

Bucharest Municipality illustrates the extremes, as it suffered the biggest drop in 

employment (64500 jobs lost during the crisis), but had the highest speed of 

absolute recovery (an average of 6150 jobs per year), although it is still far from 

getting back to pre-crisis level. 

 

Table 2. Employment downfall and recovery, 2014 against 2008 

 
Employment  

(thou. 

persons) 

Employme

nt absolute 

decline* 

(thou. 

persons) 

Employme

nt relative 

decline* 

(%) 

Length of 

recovery 

(years) 

Speed of 

absolute 

recovery**  

(no. of 

jobs per 

year) 

Speed of 

relative 

recovery 

(% per 

year) 

0 1 2 3 4 5 

Alba -11.8 -7.00 partial 

recovery 

1167 0.74 

Arad -8.5 -4.08 partial 

recovery 

1850 0.93 

Arges -15.1 -5.90 partial 

recovery 

1083 0.45 

Bacau -15.4 -6.88 no recovery - no recovery 

Bihor -12.6 -4.57 partial 

recovery 

733 0.28 

Bistrita-

Nasaud 

-3.7 -2.89 3 2400 1.93 

Botosani -4.3 -2.88 recovery and 

fall 

- recovery 

and fall 

Braila -10 -7.56 partial 17 0.01 
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recovery 

Brasov -11.5 -4.80 3 4533 1.99 

Buzau -5.2 -2.91 partial 

recovery 

283 0.16 

Calarasi -4.5 -4.44 partial 

recovery 

383 0.40 

Caras-

Severin 

-8.8 -7.27 partial 

recovery 

117 0.10 

Cluj -10.6 -3.17 4 3450 1.06 

Constanta -21.7 -7.02 partial 

recovery 

1367 0.48 

Covasna -6.3 -7.24 partial 

recovery 

450 0.56 

Dambovita -5.4 -2.72 partial 

recovery 

150 0.08 

Dolj -15.5 -5.60 partial 

recovery 

317 0.12 

Galati -24.4 -11.83 partial 

recovery 

800 0.44 

Giurgiu -2.8 -3.18 partial 

recovery 

483 0.57 

Gorj -6.9 -4.95 partial 

recovery 

333 0.25 

Harghita -4.4 -3.28 3 1767 1.36 

Hunedoara -16.7 -8.66 partial 

recovery 

667 0.38 

Ialomita -4.6 -4.60 partial 

recovery 

450 0.47 

Iasi -15.8 -5.34 partial 

recovery 

1033 0.37 

Ilfov -3.6 -2.26 2 3250 2.08 

Maramures -2.9 -1.46 2 3500 1.79 

Mehedinti -7.2 -6.44 partial 

recovery 

150 0.14 

Municipiul 

Bucuresti 

-64.5 -5.75 partial 

recovery 

6150 0.58 

Mures -8.6 -3.63 partial 

recovery 

1317 0.58 

Neamt -7.3 -3.77 partial 

recovery 

317 0.17 

Olt -8.3 -4.90 partial 

recovery 

450 0.28 

Prahova -18.1 -5.99 partial 

recovery 

1083 0.38 

Salaj -3.4 -3.38 3 1567 1.61 

Satu Mare -5.7 -3.78 3 2000 1.38 
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Sibiu -10.3 -5.71 3 4867 2.86 

Suceava -8.8 -3.64 partial 

recovery 

250 0.11 

Teleorman -2.2 -1.42 partial 

recovery 

267 0.17 

Timis -17.1 -5.11 4 4275 1.35 

Tulcea -6.8 -7.83 partial 

recovery 

483 0.60 

Valcea -3.8 -2.24 no recovery 0 0.00 

Vaslui -6.5 -4.49 partial 

recovery 

133 0.10 

Vrancea -4.3 -2.97 partial 

recovery 

317 0.23 

Source: processed by the authors 

* Employment decline during the recent economic crisis compared to the 2008 

level 

**Speed of absolute recovery was computed according to formula (2). 

 

In relative terms, the highest decline in employment due to the crisis was 

recorded in Galati (-11.83%), while the lowest decline was in Maramures (-

1.46%). Ten counties had completely retrieved their pre-crisis employment, the 

length of this process ranging between two and four years. 

Although the relative decline of employment (2014 against 2008) was 

generally lower than GDP decline, it takes longer to recover (Table 3). Only ten 

counties recovered completely by 2014 the employment decline, while at the same 

time the GDP decline had been recovered by 18 counties. 

 

Table 3. Comparison of GDP and employment decline and speed of recovery, 

2014 against 2008 

 
County GDP 

relative 

decline 

(%) 

Employment 

relative 

decline (%) 

GDP 

length 

of 

recovery 

(years) 

Employment  

length of 

recovery 

(years) 

GDP 

speed of 

recovery  

(% per 

year) 

Employment 

speed of 

recovery  (% 

per year) 

0 1 2 3 4 5 6 

Alba -7.50 -7.00 2 partial 

recovery 

4.06 0.74 

Arad -6.70 -4.08 4 partial 

recovery 

2.54 0.93 

Arges -10.05 -5.90 3 partial 

recovery 

3.31 0.45 

Bacau -7.96 -6.88 partial no recovery 1.45 no recovery 
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recovery 

Bihor -9.71 -4.57 partial 

recovery 

partial 

recovery 

2.22 0.28 

Bistrita-

Nasaud 

-13.88 -2.89 partial 

recovery 

3 2.02 1.93 

Botosani -10.71 -2.88 partial 

recovery 

recovery and 

fall 

2.37 recovery and 

fall 

Braila -20.48 -7.56 partial 

recovery 

partial 

recovery 

2.13 0.01 

Brasov -1.40 -4.80 1 3 2.07 1.99 

Buzau -9.70 -2.91 partial 

recovery 

partial 

recovery 

1.40 0.16 

Calarasi -12.20 -4.44 1 partial 

recovery 

17.21 0.40 

Caras-

Severin 

-1.11 -7.27 1 partial 

recovery 

2.97 0.10 

Cluj -19.47 -3.17 partial 

recovery 

4 2.33 1.06 

Constanta -2.50 -7.02 2 partial 

recovery 

2.72 0.48 

Covasna -16.70 -7.24 partial 

recovery 

partial 

recovery 

2.07 0.56 

Dambovita -5.70 -2.72 2 partial 

recovery 

4.48 0.08 

Dolj -8.70 -5.60 2 partial 

recovery 

4.84 0.12 

Galati -11.40 -11.83 partial 

recovery 

partial 

recovery 

2.09 0.44 

Giurgiu -2.90 -3.18 1 partial 

recovery 

26.90 0.57 

Gorj  -4.95 no 

decline 

partial 

recovery 

- 0.25 

Harghita -11.47 -3.28 partial 

recovery 

3 0.82 1.36 

Hunedoara -11.86 -8.66 partial 

recovery 

partial 

recovery 

2.28 0.38 

Ialomita -6.40 -4.60 4 partial 

recovery 

1.61 0.47 

Iasi -5.70 -5.34 2 partial 

recovery 

4.18 0.37 

Ilfov -11.17 -2.26 partial 

recovery 

2 1.43 2.08 

Maramures -5.43 -1.46 3 2 4.92 1.79 

Mehedinti -14.62 -6.44 no 

recovery 

partial 

recovery 

- 0.14 

Municipiul 

Bucuresti 

-11.70 -5.75 partial 

recovery 

partial 

recovery 

1.49 0.58 
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Mures -12.59 -3.63 4 partial 

recovery 

3.61 0.58 

Neamt -14.26 -3.77 partial 

recovery 

partial 

recovery 

1.71 0.17 

Olt -12.10 -4.90 2 partial 

recovery 

7.10 0.28 

Prahova -16.26 -5.99 partial 

recovery 

partial 

recovery 

2.64 0.38 

Salaj -8.23 -3.38 partial 

recovery 

3 1.69 1.61 

Satu Mare -10.98 -3.78 partial 

recovery 

3 2.15 1.38 

Sibiu -6.98 -5.71 3 3 3.86 2.86 

Suceava -7.43 -3.64 3 partial 

recovery 

4.31 0.11 

Teleorman -13.62 -1.42 partial 

recovery 

partial 

recovery 

2.58 0.17 

Timis -7.30 -5.11 2 4 4.06 1.35 

Tulcea -8.40 -7.83 recovery 

and 

decline 

partial 

recovery 

- 0.60 

Valcea -17.56 -2.24 decline no recovery - 0.00 

Vaslui -13.90 -4.49 partial 

recovery 

partial 

recovery 

0.84 0.10 

Vrancea -6.90 -2.97 partial 

recovery 

partial 

recovery 

1.25 0.23 

Source: processed by the authors 

 Against the expectations, the distribution of relative job losses depending 

on GDP decline (Figure 1) is fairly random.  
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Figure 1. Relative decline in county employment during the crisis, depending 

on GDP decline 

Source: processed by the authors. Note: the doted lines indicate the averages. 

The coefficient of correlation between GDP and employment relative 

decline confirms their weak relationship. We also found lack of correlation 

between the relative speed of recovery in GDP and employment. 

Figure 2 provides the comparative image of the spatial distribution for the 

speed of relative recovery for  GDP and employment, indicating significant 

territorial dissimilarities between the two indicators, as well as a tendency to 

cluster (neighbouring counties tend to have similar speed of recovery). 

Consequently, we used aspecific spatial test, namely Moran’s I (Anselin, 2005) to 

assess whether the overall degree of spatial autocorrelation among Romanian 

counties is statistically significant. 

 

 

 
(a)    (b) 

 

 

Figure 2. Spatial distribution for the speed of relative recovery for:(a) GDP 

and (b) employment  

Source: processed by the authors 
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Moran’s I scatter-plots for our variables of interest (see the Appendix), as 

well as Moran’s I statistic (Table 4) point to possible positive spatial 

autocorrelation. The test rejected the null hypothesis of spatial randomness at a 

significance level of 5%, confirming significant (although relatively low) spatial 

dependence: the speed of recovery in a county depends on its neighbouring values. 

 

Table 4. Moran’s I test for spatial autocorrelation 

 
Variable Moran’s I 

statistic 

Pseudo 

p-value* 

GDP relative speed of recovery 0.1788 0.0130 

Employment relative speed of recovery 0.1844 0.0250 

Employment absolute speed of recovery 0.2549 0.0060 

* At 999 permutations 

 

The presence of spatial dependency implies the need to use spatial regression 

models that include a spatial variable either as spatial lag or spatial error (Anselin, 

2005).We tested both variants: the spatial lag model in equation (4) and the spatial 

error model in equation (5), using the maximum likelihood estimation method, for 

each variable from Table 4.We presented in Table 5 only the results of modeling 

the “Employment absolute speed of recovery”, as the other two variables failed to 

yield significant estimations. The variable of interest in all models was the 

regressor GDP 2008, which captures the potential influence of the pre-crisis level 

of development on the ability to recover more quickly the job losses due to the 

crisis. 

The main finding of the models is that the variable GDP 2008 is positive and 

highly significant in all specifications, indicating that, as expected, developed 

counties recover more quickly after the economic shocks.  

The diagnostics for spatial dependence, particularly the Lagrange Multiplier 

tests, provide information about whether spatial dependence exists, and, if so, 

whether a lag or error model is more appropriate. Based on Lagrange multiplier 

tests forspatial lag and error we decided that the spatial lag model is adequate for 

our dataset as the LM-lag statistic is significant, while the LM-error statistic is not 

(Table 5). This suggest that Romanian counties are strongly interconnected and 

positive economic outcomes go beyond county borders. 
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Table 5. Estimation results from the classic and spatial models (dependent 

variable – absolute speed of recovery for employment) 

 
 Classic model* Spatial lag model** Spatial error model** 

Variables Coefficient Prob Coefficient Prob Coefficient Prob 

CONSTANT 658.310 0.0069047 275.6593 0.359770 738.1347 0.014688 

GDP2008 0.05165 0.0000217 0.044706 0.000006 0.0444895 0.000010 

W_EMPLSPEED   0.384002 0.037326   

LAMBDA     0.3441261 0.075243 

Statistics Value Prob Value Prob Value Prob 

R-squared   0.350527  0.436036  0.417289  

Log likelihood -355.724  -355.724  -356.25924  

F-statistic    23.1281 2.17e-005     

Breusch-Pagan test 0.08665 0.7684740 0.03832 0.844796 0.1071808 0.743376 

Koenker-Bassett test    0.05428 0.8157700     

White 4.469805 0.1070026     

Diagnostics for 

spatial dependence: 

Likelihood Ratio Test                     

  3.94711 0.043362 2.377445 0.123099 

*OLS estimation;      ** Maximum likelihood estimation 

In sum, the process of recuperation of the jobs lost during the crisis tend to 

be faster in more developed counties, while depending on the recovery 

performance of the neighbouring counties. 

The effects of the crisis are various and complex and their identification and 

removal require local efforts. Making good use of resources becomes increasingly 

important for solving and overcoming the challenges of achieving lasting recovery, 

revival of strong economic growth, strengthening of regional economies.  

Final remarks and conclusions 

The main result of our research shows that regional resilience, as an ability 

of a territorial unit to bounce-back or return to the pre-crisis peak, varies in time 

and characteristics for each county in Romania, although some common territorial 

features could be identified as regards the speed and duration of recovery for 

certain group of counties. This large variety of regional positions involves specific 

policy measures and tools on short, medium and long terms. 

Romania’s pattern of county resilience to the 2009-2010 crisis, based on 

GDP and employment metrics, indicates several categories of counties: resistant 

(no crisis); not recovered upturn; and not recovered no upturn. 

The analysis of regional impact of the crisis suggests that weaker relative 

resilience is found usually in the counties with a relatively low level of economic 

and social development. Forms and structures of the regional economies play an 

important role for the recovery and resilience performance to which a particular 

contribution is belonging to governance efficiency. 

The counties which are dependent on particular sectors and have a reduced 

number of employers (entrepreneurs) are less resilient, while counties with a more 
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diverse structure of the economy provide stronger resistance to domestic and 

external shocks since threats, vulnerabilities and risks are spread across a larger 

more diversified county’s business portfolio. Counties with high resilience and 

faster recovery usually are innovation leaders. On the contrary, for modest 

innovator counties the resilience is weaker and recovery takes longer. 

A complementary approach between fiscal and monetary policy at macro 

and micro levels could be the best solution for higher resilience to shocks of 

territorial economic units. 

The one-sided austerity anticrisis policy promoted in Romania until 2012, 

based on 25 per cent wages cutting for all employees in the public sector, taxation 

of pensions, increase of VAT from 19 to 24 per cent, massive layoffs in both 

public and private sectors, could not help the speed of national recovery in general 

and territorial recovery in particular. 

Usually austerity measures during a crisis have to be associated with 

incentives, facilities, and other types of economic, financial and social support. 

In our opinion the exacerbated austerity policy during economic crisis period 

was detrimental to a relatively faster recovery and stronger resilience and has 

determined a longer period for relaunching sustainable growth and recover the 

economic decline. 

Seven years after the onset of the economic crisis in Romania many counties 

still need to get steady out of recession and engage on sustainable path of growth. 

Whilst some regions, even after falling sharply in 2009 and 2010, rebounded 

quickly and are now well above pre-crisis GDP levels, most of them experience 

high difficulties and still have a long journey to complete recovery. Wide-raging 

actions and measures need to be taken at both national and regional level to avoid 

weak, unequal and unstable recovery. This depends on a correct understanding and 

firm countering of the specific local weaknesses responsible for deeper downfall 

and slower recovery of some regions. As a single policy could not fit everyone’s 

needs, recovery measures have to be tailored appropriately to match the distinctive 

characteristics of each region and specific local capabilities. 

Resilience, as well as and quick and stable recovery, crucially depend on 

identifying new local resources of the economy, countering situations of 

imbalance, alleviating negative effects, resisting shocks and recessions. The quest 

for strong and sustainable economic recovery includes efforts to mobilise local 

forces of innovation and development, find alternative funds, conquer new 

markets, foster private investment etc. It also requires innovative thinking and 

renewal of local economies. Crises bring changes that might trigger new 

opportunities for stimulating economic performance. Strong and stable recovery 

cannot be achieved by simply returning to the old economic environment that 

generated the crisis. In order to revive economic growth, avoid future pitfalls and 

disruptions in the recovery path, new and innovative thinking is required. As 

Albert Einstein put it “Problems can not be solved with the same mindset that 

created them.” 
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Appendix. Moran’s I scatter-plots for: (a) GDP relative speed of recovery; (b) 

Employment relative speed of recovery; (c) Employment absolute speed of 

recovery 
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