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These normalizations are useful in interpreting the effects of the program in 
terms of the number of different types of workers employed, and I use this scaling 
for the RKDs on changes in Saudi and expatriate staffing. This puts the axes in 
the same units (e.g., number of Saudis hired versus number of Saudis needed to 
meet the quota) and groups together firms facing the same requirement in terms of 
changes to the number of Saudi employees. In cases where the outcome of interest 
is not interpretable in terms of number of employees (exit rates, percent change in 
size, Saudization percentage), I use the percentage point quota distance as a mea-
sure of the intensity of the program. This captures the intensity of the compliance 
requirement without specifying the compliance channel as Saudi hiring or expatriate 
downsizing.

The assumption that Green and Platinum firms have a compliance requirement of 
zero is consistent with the idea that baseline Saudization rates reflect unobserved dif-
ferences in propensity to hire Saudis, whether because of fixed investments made in 
Saudi HR development, physical capital, or employee-driven recruitment networks. 
If this propensity to hire Saudis generates an optimal number of Saudi workers that 
is not affected by the presence of nonbinding quotas, then we would not expect these 
firms to change their staffing in response to Nitaqat regulations.12 However, this 
assumption will be violated if firms above the quota experienced pressure to change 
their Saudi percentages. This may be the case if quotas affected equilibrium wages 
or resulted in other spillovers from treated (Yellow and Red) to non-treated (Green 
and Platinum) firms. In this case, firms above the quota would have incentives to 
move down to the quota, implying a compliance requirement with a smaller kink 
than the one described above. If the compliance requirement was in fact entirely 
smooth, then the RKD would find no program effect even if the program in fact had 
a large effect on firms. This effect may be mitigated by the incentive of these firms to 
maintain their Nitaqat compliance by replacing these workers. The results, however, 
indicate that firms just above the quota tended not to adjust their Saudi employment 
in response to Nitaqat requirements.

rKD Identification and Estimation.—Identification in the RKD relies on two key 
assumptions. First, the marginal effect of quota distance on the outcome variables 
must be smooth. Second, the density of the outcomes with respect to any observed 
heterogeneity should be twice continuously differentiable around the quota cutoff. 
If everything else is smooth near the kink, any changes in the slope of the outcome 
can be attributed to the kink in the compliance requirement.13 In this case, the RKD 
will identify the desired “treatment on the treated” parameter at this point, i.e., the 
average effect of a marginal increase in the compliance requirement near the cutoff 
holding the distribution of unobservables constant. The degree to which quota dis-
tance is correlated with the error term will determine the extent to which this treat-
ment effect applies to firms that are farther away from the quota.

12 If variation in baseline Saudization rates is driven by random fluctuations around the median (where the 
quotas were set), then we would expect Green and Platinum firms to tend to revert to the mean, decreasing their 
Saudization rates independently of the program. 

13 In our case the kink is sharp: the compliance requirement is a deterministic function of baseline Saudization 
percentage. 
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The first identification assumption rules out precise manipulation of baseline 
Saudization percentage by firms near the quota cutoffs. This is reasonable given that 
the quotas were not announced prior to the start of the program: although firms had 
been informed that the government would start enforcing Saudization quotas, firms 
were not told where the cutoffs would be for their industry and size groups until the 
start of the program in June 2011. We can test for this by examining the baseline 
distribution of quota distance  V . In particular, I use a modified McCrary test to test 
for a break in the density of  V  around the kink in the compliance function (McCrary 
2008). Figure 3 plots the density of baseline Saudization percentages relative to the 
cutoff. The test shows no evidence of bunching to the right of the quota at the start 
of the program, and the figure confirms that quotas were set near the median starting 
Saudization percentages.

Another concern is that firms may have reacted to the announcement of Nitaqat 
by downsizing below the different size cutoffs before the baseline data was col-
lected. This is a particular concern about the inclusion cutoff at ten employees but is 
also relevant at the different size bin cutoffs, as quota stringency was increasing in 
firm size group. Figure 4 plots the number of firms by baseline employee count rela-
tive to the cutoffs for small, medium, and large firms. There is no evidence that firms 
bunched below the ten-employee inclusion cutoff at baseline, and if anything there is 
a slight increase in the number of firms reporting exactly ten employees at baseline. 
There is similarly no evidence of firms bunching below the 50 and 500-employee 
cutoffs for assignment to the medium and large size bins.

The second identification assumption implies that there should be no kinks in 
baseline covariates around the quota. This is analogous to a test for true random 
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Figure 3. Density of Baseline Saudization Percentages Relative to Cutoff

Notes: Firms with zero Saudization percentage at baseline are excluded from this figure. Bin size is 0.5 percentage 
point. This figure corresponds to a McCrary test for a break in the baseline Saudization percentage for Green firms 
(circles) and Yellow firms (triangles) at the compliance cutoff. The corresponding McCrary test statistic is 0.94.
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assignment in an RCT. Baseline values of several sample covariates (firm size, 
Saudi employees, and expatriate employees) are plotted in Figure 5; none of these 
correspond to a statistically significant kink around the cutoff. The fact that quotas 
were assigned near cell medians also means that there should be roughly the same 
number of firms above and below the cutoff within industry by size groups.

Under these conditions, the RKD estimate is the change in the slope of the con-
ditional expectation function for outcome  y  ,  E[y | V = v] , at the kink point  v = 0  
divided by the change in the slope of the assignment function  b( · )  at that same 
point. In our case, the assignment function is  b(V ) = max (V, 0) , so the change in 
the slope of the assignment function is 1 at the cutoff. We therefore have

 τ =    lim  
v→0+

       
∂E [y | V = v] 

  __________ ∂  v    −    lim  
v→0−

       
∂E [y | V = v] 

  __________ ∂  v    =    β ˆ   1    ,

where    β ˆ   1    is estimated from the model:

  E[y | V = v] =   ∑ 
p=0

  
P

    [ α p    v   p  +  β p    v   p  · D]  ,

where  | v | < h  for bandwidth  h , and  P  is the polynomial order of the fit. I estimate 
these local polynomial regressions using a symmetric uniform kernel and several 
estimation and bandwidth selection methods.

The primary specifications use a quadratic polynomial and the bandwidth selec-
tor and biased-corrected estimator proposed by Calonico, Cattaneo, and Titiunik 
(2014b) (CCT) and implemented using Calonico, Cattaneo, and Titiunik (2014a). 
This procedure adjusts the local RKD estimate using a bias correction method using 
a local regression of order  p + 1 . The bandwidth for the bias-correction term ( b ) 
is selected optimally by the CCT bandwidth-selection routine. I use this routine for 
calculating robust confidence intervals for these estimates using the fixed-matches 
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Figure 4. Baseline Firm Size Relative to Size Bin Cutoffs

Notes: This figure shows the log of the number of firms by firm size in one-employee bins (panel A) and in 
 five-employee bins (panel B). Vertical lines indicate size bin cutoffs at 10, 50, and 500 employees. McCrary tests 
reject the null of bunching to the left of these cutoffs.
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estimated residuals. I include results from the conventional nonparametric RKD 
estimator for comparison. I also report results for the “rule-of-thumb” (ROT) band-
width selector described in Fan and Gijbels (1996) for a local linear and a local 
quadratic conventional specification as a robustness check.14

B. Differences-in-Differences

While the RKD analysis focuses on changes in incentives to hire around the 
kink in the policy rule, I also estimate the overall effects of the Nitaqat program 
on Saudi employment, expatriate employment, firm size, and exit. I do so using a 
 differences-in-differences analysis based on firms assigned to the Red or Yellow 

14 The conventional local linear regression with the ROT bandwidth selector is the preferred specification in 
Card et al. (2015). 
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Figure 5. Baseline Employment Relative to Initial Distance from the Cutoff

Notes: Parametric tests for a kink in these baseline employment figures fail to reject the null of no change in the 
slope at all conventional significance levels. The corresponding RKD estimates from the Calonico, Cattaneo, and 
Titiunik (2014b) (CCT) estimator with uniform kernel and CCT optimal bandwidth are:

CCT Bandwidth (h, b) Kink p-value

A. Firm size (9.05, 21.88) −1.22 0.78
B. Saudi employees (7.31, 15.02) −0.15 0.81
C. Expatriate employees (9.41, 21.93) −1.21 0.75



VoL. 9 No. 2 335Peck: can Hiring Quotas Work?

color bands, as compared to firms in the Green band within the same industry-by-
size cell. Therefore, the estimating equation is

  Δ y ijs   =  γ 1   · re d ijs   +  γ 2   · yello w ijs   +  α js   +  ϵ ijs   ,

where  i  indicates the firm and  j  and  s  the industry and size groups.  Δy  indicates 
the change in the outcome variable between July 9, 2011 and October 13, 2012 
and red and yellow are dummy variables indicating color band at baseline. Fixed 
effects   α js    are included to control for cell-level changes in the outcomes. In the 
 differences-in-differences analysis, change in Saudization percentage is calculated 
only for firms in the matched sample, while percent changes in employee counts 
(Saudis, expatriates, and total) are based on all firms in the baseline data. I assign 
employment values of zero in the October data to firms that exit before October 
2012.

This method requires more assumptions about the effects of Nitaqat on firms 
above the cutoff than the RKD. In particular, the quality of these estimates will 
depend on the assumption that firms just above the quota cutoff provide a good 
counterfactual for firms below and farther above the cutoffs. If baseline Saudization 
rates are the results of different Saudi hiring propensities related to firm character-
istics (including fixed hiring investments), Green firms as a whole will tend to be a 
less useful comparison group than those just above the quota. Spillover effects on 
Green firms will also bias the results. For example, these estimates will be too small 
if Green firms just above the cutoff took additional steps to retain or hire Saudi 
workers because of the presence of the quota.15 The estimates will tend to be too 
large if Yellow and Red firms met their quotas by poaching employees from Green 
and Platinum firms. We may also be concerned about other types of market-level 
spillovers, such as wage effects, competitive effects on exits, or price effects in 
goods markets. Even with these caveats, it is nonetheless helpful to get a sense of 
the magnitude of the overall effects.

In terms of Saudi hiring, Green firms appear to be a good counterfactual for 
Yellow firms and a reasonable one for Red firms. Although the Nitaqat data only 
start at the beginning of the program, the Saudi employment data are available from 
GOSI starting earlier. Figure 6 shows the percentage changes in average Saudi 
employment at Green, Yellow, and Red firms from 2009 to 2013.16 The figure con-
firms that growth in Saudi employment at Yellow and Green firms was very similar 
before the program started, with slightly lower growth occurring at firms that would 
be placed in the Red band. The trend in Saudi employment growth at Green firms 
also appears not to change in June 2011, while Yellow and Red firms showed a rapid 
increase in Saudi employment growth at the start of the program.17

15 The RKD results show that these firms kept their Saudi hiring constant, which is somewhat reassuring. 
16 Firm status is based on color band assignment in June 2011. Firm identifiers are coarser in the released GOSI 

dataset, so GOSI firms are categorized based on the “worst” color band assignment among their constituent Nitaqat 
entities. 

17 Unfortunately, the same series was not available for expatriate workers, so it was not possible to perform the 
same exercise for expatriate employment and Saudization percentage. Color band assignment is dependent on firms 
existing in June 2011, so a retrospective analysis of exit rates was also not possible. 
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To account for the effects of Nitaqat on the workforce composition of new 
entrants, I also estimate how firms that entered after Nitaqat began to compare with 
firms that entered in the first month of the data. In particular, the sample of 40,620 
firms that entered between July 31, 2011 and October 13, 2012 is compared with 
the 5,065 firms that entered in July 2011 in the same industry-by-size groups. For 
Saudization percentage, Saudi employees, expatriate employees, and total employ-
ees, the specification is

   y ijs   = δ · PostEntran t ijs   +  α js   +  ϵ ijs    ,

where PostEntrant is a dummy variable equal to one for firms that entered between 
July 31, 2011 and October 13, 2012 and zero for firms that entered in July 2011, and  
y  is the outcome variable at endline. Of course, the quality of these estimates depends 
on the relevance of the July 2011 entrants as a comparison group for July 2011–
October 2012 entrants in October 2012. Nitaqat may have also affected the number 
of new entrants in addition to the composition of those entrants. Unfortunately, it 
is not possible to estimate the effect on entry rates due to the limited time horizon 
of the program data. The estimates of the effects on Saudi employment therefore 
assume that the number of entrants was not affected but that their composition may 
have changed.

V. Results

A. Quota compliance

Firms could achieve the required increases in Saudization percentage both by 
downsizing expatriates and by hiring Saudis. Figure 7 panels A and B show the 
RKD results for the Saudi and expatriate employment outcomes for the full set of 
firms in the baseline sample. There is a clear kink in the number of Saudi hires as a 
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Figure 6. Percent Change in Saudi Employees Relative to Baseline

Notes: This figure shows the percent changes in the average number of Saudi employees per firm in each color band 
relative to July 2011. Vertical lines indicate the baseline and endline dates for the analysis. The data from these 
series comes from worker level GOSI records.
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function of the firm’s initial distance from the quota in terms of Saudi employees: 
Yellow and Red firms close to the cutoff hired almost exactly as many Saudis as they 
needed to reach their Saudization quotas without changing their expatriate worker 
totals. In contrast, Green firms just to the right of the cutoff experienced no change 
in their number of Saudi employees. The econometric results in Table 3 confirm 
this, with firms near the cutoff hiring 0.24 Saudi workers for each one needed to 
meet the quota. This estimate is fairly robust to the choice of specification (Table 4), 
and estimates range from 0.23 to 0.43 depending on the estimator, bandwidth, and 
polynomial order. The effects of the quota on Saudi hiring are also clearly visible at 
the Red/Yellow cutoff, as seen in online Appendix Figure A.1a.18

Expatriate employment, on the other hand, seems to show less responsiveness to 
quota cutoffs in Figure 7, panel B, though expatriate hiring increases in  distance above 

18 Robustness checks for alternative choices of bandwidth, polynomial, and estimation routine are presented in 
online Appendix Table A.4. 
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Figure 7. RKD Figures: Full Sample

Notes: This figure shows the graphical RKD results for the full sample of baseline firms. Circles (for Green and 
Platinum firms) and triangles (for Red and Yellow firms) plot the average outcome variable for firms in one-unit 
bins based on initial distance from the cutoff. The solid lines indicate predicted values from linear regressions on 
either side of the cutoff. Formal estimates of the kinks are given in Table 3. Dashed lines for Saudi and expatriate 
employees show full-compliance benchmarks. Firms that exit over the period are coded as losing all of their Saudi 
and expatriate employees, for a 100 percent reduction in size.
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the quota. The visa restrictions placed on Yellow and Red firms (and the streamlined 
renewals offered to Green firms) likely reduced expatriate hiring at Yellow and Red 
firms, while encouraging an increase in hiring at Green firms. Yellow and Red firms 
far below the cutoff were the least likely to improve their color band assignment and 
become eligible for the enhanced recruitment services. Similarly, Green firms well-
above the cutoff were both unconstrained by quotas and likely to maintain access 
to visa services over the period. This is confirmed in the main specification, which 
yields small and statistically insignificant point estimates for the effect of the quota 
cutoff on expatriate hiring. The estimates are sensitive to the polynomial order choice 
at the large ROT bandwidth choice in Table 4. While there is similarly no indication 
of compliance through expatriate downsizing at the other color band cutoffs (online 
Appendix Figures A.1c and A.1d), there is some evidence that firms in the Platinum 
band reacted to visa benefits by increasing their expatriate workforce.19

19 See online Appendix B for sector and industry-level RKD results. 

Table 3—RKD Estimates: Main Results

Bias-corrected Conventional
Outcome CCT bandwidth (h, b) Kink p-value Kink p-value

Saudi employees (10.00, 25.00) 0.24 0.02 0.23 0.02
Expatriate employees (27.00, 60.00) −0.03 0.65 −0.01 0.92
Firm size (5.33, 10.49) −12.27 0.00 −10.48 0.00
Exit rate (3.05, 8.64) 22.16 0.00 20.03 0.00

Notes: This table gives the main results for the RKD estimates on the full set of firms in the data in July 2011. The 
procedure uses the (CCT) bandwidth selector with a quadratic polynomial and the table reports kink estimates and 
p-values for the bias-corrected CCT estimator with robust standard errors and the conventional RKD estimator. 
For Saudi employees, the running variable is distance from the cutoff in terms of number of Saudis. For expatri-
ate employees, the running variable is distance from the cutoff in terms of number of expatriate workers. For firm 
size and exit, the running variable is Saudization percentage point distance from the cutoff. The number of employ-
ees in all categories is set to zero for firms that exit the market between July 2011 and October 2012. Bandwidth 
is based on the units of the running variable. The largest and smallest 1 percent outliers in outcome variables are 
Windsorized for the Saudi and expatriate regressions and the largest 1 percent increases for the firm size regressions.

Table 4—RKD Estimates: Robustness Checks

Local linear Local quadratic

Outcome ROT bandwidth (h, b) Kink p-value Kink p-value

Saudi employees (50.36) 0.27 0.00 0.43 0.00
Expatriate employees (91.68) −0.14 0.00 0.17 0.00
Firm size (1.60) −14.47 0.00 −71.56 0.00
Exit rate (1.98) 6.98 0.00 52.18 0.00

Notes: This table provides robustness checks for alternative specifications to those with results reported in Table 3. 
The sample includes the full set of firms present in the data in July 2011. The table reports the kink estimates and 
p-values using the rule-of-thumb (ROT) bandwidth selector and the conventional (CCT) estimator. Estimates are 
reported for both the local linear and quadratic polynomials. For Saudi employees, the running variable is distance 
from the cutoff in terms of number of Saudis. For expatriate employees, the running variable is distance from the 
cutoff in terms of number of expatriate workers. For firm size and exit, the running variable is Saudization percent-
age point distance from the cutoff. The number of employees in all categories is set to zero for firms that exit the 
market between July 2011 and October 2012. Bandwidth is based on the units of the running variable. The largest 
and smallest 1 percent outliers in outcome variables are Windsorized for the Saudi and expatriate regressions and 
the largest 1 percent increases for the firm size regressions.
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B. Program costs

On the cost side, the Nitaqat program also significantly increased firm exit. 
Figure 7, panel D, shows the graphical results, plotting average exit rate against 
percentage point distance from the cutoff. Unlike in the analysis for Saudi and expa-
triate hiring, I use the percentage point quota distance here to capture the intensity 
of the policy requirement. Firms above the cutoff experienced little effect on exit 
rate, with the average exit rate for Green firms at around 15–20 percent regardless 
of cutoff distance.20 Exit rates for Yellow and Red firms are increasing in distance 
below the cutoff: each baseline percentage point below the cutoff is associated with 
a 22 percent increase in exit rates. These estimates are also positive for the alter-
native specifications in Table 4.21 There is some evidence that these high exit rates 
were driven by firms that started with no Saudi employees.

Figure 8, panels A and B, compares the RKD plot for the subsample of firms that 
already employed Saudis with plot for the full sample. These results disappear when 
the sample is restricted to firms that had at least one Saudi employee at baseline, and 
the exit rate effect is no longer statistically significant. This suggests that there may 
be significant fixed costs in beginning to hire Saudis, resulting in higher compliance 
costs and therefore higher exit rates for these firms.

The program also had a negative impact on firm size. Figure 7, panel C, plots the 
percentage point change in firm size relative to the initial percentage point distance 
from the cutoff. The intercept indicates that firms in the baseline sample grew by 
around 5 percent on average, and firms above the cutoff appear to have grown at 
about this rate. For Yellow and Red firms below the cutoff, however, the effect on 
firm size is dramatic, with the growth of these firms dropping off sharply in cutoff 
distance. The estimate in Table 3 shows a 12.27 percentage point decrease in firm 
growth for every percentage point below the cutoff. Estimates of this effect are also 
negative in the alternative specifications in Table 4.22

Overall, the evidence suggests that the increase in Saudi employees was not the 
only effect of the program, and that Nitaqat imposed serious constraints on firm 
growth over the 16-month period. Although these firms tended to increase their 
Saudi workforce in response to the program, this result indicates that these firms 
tended to lose workers overall as visas were restricted. Firms further below the cut-
off were more likely to exit and tended to experience significant reductions in firm 
size.

20 About 9–13 percent of businesses in the United States and the United Kingdom close each year (US Census 
Bureau 2013; United Kingdom Companies Register House 2013). 

21 I performed a similar analysis for the effect on Nitaqat on the market value of publicly-listed firms. 
Unfortunately, the small sample size makes it impossible either to detect a kink in market value changes or to find a 
sufficiently precise zero. This is also the case for other balance sheet measures available in the Tadawul stock market 
data for these firms. More information on the data and this analysis appears in online Appendix C. 

22 Online Appendix Figures A.1e-A.1h show the RKD figures for changes in firm size and exit rates around the 
Red/Yellow and Green/Platinum cutoffs. 
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C. overall Effects

Table 5 displays estimates for the overall effects of the program. These estimates 
are based on cell-level difference-in-difference estimates calculating the average 
effects by initial color band assignment. Odd-numbered columns show comparisons 
against all firms in the Green band; even-numbered columns allow for “poaching,” 
or changes in Green firms that were more than five employees above the cutoff 
(indicated by  Green(> 5) ), by using only Green firms near the cutoff as the com-
parison group. This effect appears to be particularly important for Saudi hiring, 
and the conclusions focus on these results. The last two rows of Table 5 show the 
total estimated effect of the program based on these estimates as well as the rele-
vant full-compliance benchmark. In odd columns, this benchmark is the change in 
the outcome variable associated with all firms moving up to the relevant Nitaqat 
quota, with no change in Green and Platinum firms. In even columns, the benchmark 
includes the effect of all firms above the quota adjusting down to the quota as well.

Table 5 shows that Yellow and Red firms increased their Saudization percentages 
by 4.01 and 7.18 percentage points on average, with Green firms reducing their 
Saudization rates by 3.67 percentage points. Overall, the program is estimated to 
have increased Saudization by 4.25 percentage points, compared to an estimated 
full-compliance benchmark of 10.94. On the Saudi employment side, Yellow and 
Red firms increased their Saudi employment by 38 and 56 percent on average, 
while Green firms reduced their employment of Saudis by 101 percent relative to 

Panel A. Baseline Saudi employers

0

10

20

30

40

50

P
er

ce
nt

 e
xi

t

−15−10−5051015

Initial percentage distance from cutoff

Panel B. All �rms

0

10

20

30

40

50

P
er

ce
nt

 e
xi

t

−15−10−5051015

Initial percentage distance from cutoff

Figure 8. Exit Rate RKD

Notes: This figure shows the graphical RKD exit results for the subsample of those firms with at least one Saudi 
employee at baseline ( N = 37, 076 ) and for the full sample of baseline firms ( N = 116, 873 ). Panel B reproduces 
Figure 7, panel D. Circles (for Green and Platinum firms) and triangles (for Red and Yellow firms) plot the average 
outcome variable for firms in one-unit bins based on initial distance from the cutoff. The RKD estimates from the 
quadratic, bias-corrected Calonico, Cattaneo, and Titiunik (2014b) (CCT) estimator (uniform kernel, CCT band-
width selector) with robust standard errors are:

CCT bandwidth (h, b) Kink p-value

A. Baseline Saudi employers (5.48, 9.33) −2.58 0.16
B. All firms (3.05, 8.64) 22.16 0.00

The null of equality of these kink estimates is rejected at the 1 percent level. 
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the comparison group. The overall effect was to increase Saudi employment by  
63,000—about 46 percent of the benchmark of 138,000 and well short of the 
no-poaching benchmark of 307,000. This implies that Nitaqat was responsible for 
37 percent of the total increase in Saudi employment at these firms over the period. 
There is also evidence that Nitaqat reduced the overall size of the expatriate work-
force, with Yellow and Red firms reducing their expatriate employment by 14 and 
27 percent and Green firms increasing expatriate hiring by 10 percent relative to the 
comparison group. Overall, the total estimated effect was a reduction in expatriate 
employment of 934,000 workers, a decrease of 18 percent relative to the implied 
counterfactual increase in expatriate employment.

These effects on Saudi and expatriate employment are reflected in the estimates 
for the changes in total firm size, implying a reduction in total private sector employ-
ment of 948,000 workers. The effects on exit rates were largest for Red firms, with 
these firms 11.67 percentage points more likely to exit than the comparison group. 
Yellow firms had an average exit rate of 4.31 percentage points higher as a result 
of the program. Unlike with the other outcomes, Green firms with more than five 
“excess” Saudi employees did not experience a differential effect on their exit rates. 
Overall, the effect of the program was to increase exit by 11,000 firms. This is a sig-
nificant proportion of the 33,000 firms that exited during the period, implying that 
the program increased exit rates from 19 to 28 percent.

Table 5—Average Effects by Color Band: Differences-in-Differences Estimates

Saudization 
percentage

Saudi 
employees

Expatriate  
employees

Total  
employees

Percent  
exit

Baseline 
firms(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Red 7.59 7.18 0.66 0.56 −0.28 −0.27 −0.26 −0.25 11.85 11.67 87,973
(0.61) (0.50) (0.22) (0.18) (0.03) (0.04) (0.04) (0.04) (1.18) (1.16)

Yellow 4.52 4.01 0.51 0.38 −0.15 −0.14 −0.11 −0.11 4.54 4.31 10,035
(0.38) (0.40) (0.11) (0.15) (0.02) (0.02) (0.02) (0.02) (1.88) (1.81)

Green (> 5) −3.67 −1.01 0.10 0.03 −1.84 1,830
(1.13) (0.18) (0.03) (0.03) (2.20)

Observations 82,180 82,180 115,159 115,159 115,159 115,159 115,159 115,159 115,159 115,159

Total est. effect 5.07 4.25 258,000 63,000 −1,024,000 −934,000 −981,000−948,000 11,000 11,000
Full compliance 
 benchmark

13.37 10.94 307,000 138,000 −2,424,000 −1,204,000 . . . .

Notes: This table reports the average change in Saudi percentage, percent change in the number of Saudi employees, 
percent change in the number of expatriate employees, percent change in the total number of employees, and exit 
rates between July 2011 and October 2012 based on initial color band assignment. Comparisons are based on firms 
in the same industry and size category that were assigned to the Green band. For odd numbered columns, the omit-
ted comparison group is all firms that were initially in the Green color band. In even numbered columns, the com-
parison group is Green firms that were just above the quota cutoff, with no more than five Saudi employees more 
than were needed to meet the quota. All regressions include industry-by-size fixed effects. Standard errors are given 
in parentheses and are clustered at the industry-by-size level. The last two rows compare the implied total estimated 
effect on the relevant outcome variable with the full-compliance benchmark. In columns 1 and 2, this is the average 
change in private-sector Saudization, with the benchmark value the implied overall target Saudization rate holding 
firm size constant; in columns 3 and 4, the increase in Saudi employees; in columns 5 and 6, the decrease in expatri-
ate employees; in columns 7 and 8, the total change in the number of private sector workers; and in columns 9 and 
10, the number of firms that exited as a result of the program. Outliers of the dependent variables are Windsorized 
at the 99 percent level. Percentage changes are calculated using starting values of one for firms with no Saudi or 
expatriate employees at the start of the period. The smaller sample in columns 1 and 2 reflects the fact that changes 
in Saudization rates could only be calculated for surviving firms.
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In addition to the effects on firms that already existed when the policy was 
enacted, Nitaqat quotas also affected the composition of new firms that entered the 
private sector after July 2011. Figure 9 plots the distribution of firms in terms of their 
distance from the quota (in terms of percent Saudization) for new entrants in July 
2011 and in October 2012. A Kolmogorov-Smirnov test rejects the equality of these 
distributions, and the distribution of October entrants is shifted to the right: firms 
that entered after the policy took effect tended to have higher Saudization rates than 
firms that entered before the quotas were enforced. The average effects for all firms 
that entered between July 2011 and October 2012 are shown in Table 6. Compared 
with the firms that entered in the first month of data (July 2011), firms that entered 
afterward had a 4.72 percentage point higher Saudization rate and employed 0.74 
more Saudi employees. The firms were also larger, employing an additional 1.76 
additional expatriates for a total increase of 2.49 employees. Overall, the total effect 
of the policy on these new firms was to increase the number of Saudis employed 
by 30,000 and the total number of expatriates by 72,000.23 This may be due to the 
patterns seen in the quota effects on existing firms, which tended to meet Nitaqat 
requirements by hiring Saudis rather than by replacing expatriates.24 The combined 

23 Unfortunately, the short window of data before the start of the program means that the entrants in July may 
not be a good comparison group for entrants over the rest of the year, so these estimates are rougher than those 
in Table 5 and should be interpreted cautiously. As discussed above, this analysis is also not able to account for 
changes in the number of new entrants, which was likely also affected by the program. 

24 Although existing firms appear to have met quotas by hiring additional Saudis, these firms also tended to get 
smaller overall due to Nitaqat penalties restricting their visa renewals. This loss of expatriate workers appears to 
be the result of quota enforcement rather than Nitaqat incentives and is not related to baseline quota distance. New 
firms, which would not experience these penalties prior to formation, seem to have experienced only the incentive 
effect of adding Saudis, causing them to be larger. 
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Figure 9. Composition of New Entrants Relative to Quota

Notes: This figure shows the distribution of firms relative to distance from the cutoff (in terms of Saudi employee 
percentage) at entry for firms that entered the market in July 2011 (solid line) and firms that entered in October 
2012. There were 5,276 new entrants in July 2011 and 8,634 new entrants in October 2012. Kolmogorov-Smirnov 
test p-value:  <  0.001.
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employment effects on existing firms and new entrants are summarized in Table 7. 
The combined results indicate a total effect of increasing Saudi employment by 
93,000 workers (30 percent of the total increase at regulated firms) and decreasing 
expatriate employment by 862,000 workers. Total private sector employment at reg-
ulated firms is estimated to be 846,000 lower than it would have been in the absence 
of the program, a 53 percent reduction in private sector employment growth.

D. Downsizing to Avoid Quotas

One important way that firms may avoid penalties is by reducing their size below 
the ten employee cutoff for inclusion in the Nitaqat program.25 Because the Ministry 
re-codes firms when they leave the program, this will be indistinguishable from exit 
in the data. If firms in the Yellow and Red bands are more likely to downsize in this 
way, the above analysis will overestimate the effect of the program on exit (and 
underestimate the effect on firm size). If this is the case, we would expect to see 
bunching below the ten employee inclusion threshold in the endline data as well as 
higher exit rates among Yellow and Red firms with just over ten employees relative 
to Green firms with the same number of employees. To get a sense of the magnitude 
of this potential bias, Figure 10, panel A, compares the distribution of firm sizes of 
all Nitaqat firms in July 2011 and in October 2012. There appears to be little change 
in the distribution of firm sizes, and there is no apparent decrease in the number of 
firms near the ten employee cutoff for inclusion in the program. Panel B shows the 
exit rates for firms above and below the Yellow/Green cutoff. Exit rates are highest 
for the smallest firms in both groups, reflecting the higher turnover rates for firm in 
these size bins.26 Exit rates follow the same pattern for firms above and below the 
Yellow/Green cutoff, and there appears to be no disproportionate increase in exit 
rate by Yellow firms. Interestingly, the increase in exit rates appears to be relatively 

25 See Tran (2013) for evidence on this from Malaysia. 
26 This is consistent with previous observations of larger turnover among small firms, e.g., Dunne, Roberts, and 

Samuelson (1989). 

Table 6—Average Effects on New Entrants

Saudization 
percentage

Saudi 
employees

Expatriate 
employees

Total 
employees

(1) (2) (3) (4)
Post-Nitaqat entrant 4.72 0.74 1.76 2.49

(0.72) (0.22) (0.72) (0.90)
Observations 46,149 46,149 46,149 46,149

Total est. effect 30,000 72,000 102,000

Notes: This table reports the average difference in endline Saudi percentage, number of Saudi 
employees, number of expatriate employees, and total number of employees for firms that 
entered between August 2011 and October 2012 relative to firms who entered during July 
2011. Comparisons are based on firms that entered the market in the first month of the data in 
the same industry-by-size category, and all regressions include industry-by-size fixed effects. 
Standard errors are given in parentheses and are clustered at the industry-by-size level. There 
were 5,101 new entrants in July 2011 and 41,048 additional entrants between July 31, 2011 
and October 13, 2012.
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consistent across firm sizes, and there does not appear to be a differential jump in 
exit rates near the inclusion cutoff.

VI. Conclusion

As growing unemployment has led to mounting political pressure, national 
employment quota policies have become an increasingly attractive labor market 
strategy in many countries in the Middle East. While these programs promise a 
quick and visible remedy to citizen unemployment, these regulations are potentially 
quite costly for firms, with the short-term benefits of increasing employment coming 
at significant cost to long-term economic growth. Recently, political events in many 
countries in the Middle East have tipped the political economy toward prioritizing 
short-term stability, and it is likely that these types of quota policies will become 
even more widely enforced in the region. However, there is little empirical evidence 
to suggest what the magnitudes of the costs and benefits of such programs might 
be, even in the short term. Though there is a large literature on the effects of affir-
mative action policies in the United States, these results have limited applicability 
to a broad nationalization policy. In particular, affirmative action policies have been 
applied on a relatively narrower set of firms, and have targeted traditionally disad-
vantaged groups. Nationalization policies differ from these policies on both counts, 
and both features are likely to have significant implications for the program effects. 
For a large-scale nationalization policy, the effect on firms is also critical, with seri-
ous consequences for the growth of the often-fragile private sector.

This paper examines the short-term effects of a nationalization quota policy in 
Saudi Arabia using quasi-experimental variation generated by the program  structure. 

Table 7—Summary of Overall Effects 

Saudi 
employment

Expatriate 
employment

Total 
employment

Number 
of firms

Baseline firms: +63,000 −934,000 −948,000 −11,000
90% CI lower bound −57,000 −1,143,000 −1,204,000 −12,000
90% CI upper bound +184,000 −724,000 −693,000 −9,000

Entrants +30,000 +72,000 +102,000
90% CI lower bound +15,000 +23,000 +41,000
90% CI upper bound +45,000 +121,000 +164,000

Total +93,000 −862,000 −846,000 −11,000

Baseline total 624,000 5,008,000 5,632,000 117,000
Endline total 1,108,000 7,235,000 8,344,000 84,000
Overall change +398,000 +355,000 +753,000 −33,000

Counterfactual change 305,000 1,217,000 1,599,000 −22,000
Percent of counterfactual +30% −71% −53% +50%

Notes: This table reports the total effects on Saudi, expatriate, and total employment at firms in the baseline sample 
and at firms that entered over the study period based on the estimates in Table 5 columns 2, 4, 6, and 8 and Table 6. 
The last column reports the change in the number of firms based on the increase in exit rates among baseline firms 
in Table 5, column 10. The lower panel reports employment in each category and the number of firms in the sample 
at baseline and endline and the implied counterfactual change in the absence of the program. The estimated causal 
impact as a proportion of the counterfactual change is reported in the last line.
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On the one hand, this context is quite specific: Saudi Arabia is unique in many ways, 
and the Nitaqat program is the first to be implemented on such a wide scale. On the 
other hand, there are many countries with similar labor market features to Saudi 
Arabia, and there are several features of this policy that make it a good case study. 
First, the Saudi government devoted significant resources to the program, and it was 
implemented quickly and uniformly applied to all private sector firms. Enforcement 
was strict, and the quality of the administrative data is very high. In contrast to many 
previously studied quota policies, both in the United States and elsewhere, it was 
an economy-wide program, so the results are more relevant to other national-scale 
programs. The program was also designed with sharp quota cutoffs, which yield 
identifying variation in nationalization incentives across firms.

This paper finds that although the Nitaqat program did increase native employ-
ment, it had a significant negative effect on firms. The main results indicate that 
firms increased Saudi employment to meet Nitaqat quotas, though firms further 
below the quota cutoffs also experienced higher rates of exit and overall downsiz-
ing. Supplementary results indicate that the policy increased the growth in Saudi 
employment in existing firms by approximately 13 percent over a 16-month period, 
adding 63,000 positions for Saudis to the private sector labor force in these firms, 
and 30,000 positions at new firms. The program also slowed the growth of the expa-
triate workforce at these firms, which grew by 934,000 less than it would have in the 
absence of the quotas. At the same time, the analysis suggests that the costs of con-
straining the labor market in this way were substantial; the program decreased total 
employment in the private sector by 948,000 workers and caused nearly 11,000 firms 
to exit over the first 16 months.

Taken together, the results indicate that the program’s quick results in reducing 
Saudi unemployment have come at significant costs to firms. This is likely due to 
both the quotas themselves as well as the quick implementation of the policy: a lon-
ger phase-in would likely have had more muted effects on exit while preserving many 
of the program’s intended effects. The program is likely to have important long-term 
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show the exit rates for Yellow/Red firms and circles show the rates for Green/Platinum firms.
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effects as well, which may mitigate some of these short-run costs. In the medium 
term, firms can adjust their capital investments to decrease the costs  associated with 
employing more high-skilled Saudi labor. More experience and on-the-job training 
will also make Saudi workers more valuable to private sector firms, decreasing the 
costs associated with employing Saudis instead of expatriates. Over the long-term, 
increased national participation in the private sector is likely to better align educa-
tion and other human capital investments with the demands of private sector work. 
We would therefore expect to see evolving changes in the wage structure, skill distri-
bution, and demographic composition of the Saudi workforce. The dynamic effects 
of the program will therefore be at least as important as the short-run impacts, and 
this will be a critical area for future study. These results also highlight the need for 
a better understanding of how complementary programs might support firms’ tran-
sition to employing more Saudis. Ongoing wage-support programs or recruitment 
support offered by governmental and nongovernmental sources are key areas for 
more study. More detailed work identifying the type of costs to firms (fixed hiring 
costs, ongoing wage costs, etc.) would help inform updates to the structure of these 
programs as well as the design of new support programs to mitigate ongoing and 
transitional costs to firms.
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