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Introduction 
The Non-Accelerating Inflation Rate of Unemployment (NAIRU) is the rate of 
unemployment at which inflation stabilizes in the absence of any wage-price adjustments. 
Thus the deviation of the actual unemployment rate form NAIRU signals a desired change in 
economic policy which, in turn, would depend on whether the NAIRU is lower or higher than 
the actual unemployment rate.  

An effective unemployment rate lower than the NAIRU indicates a tightening labor market 
with companies facing increasingly tighter recruiting conditions of skilled workers thereby 
resulting in higher wages and consequently rising producer and consumer price which calls 
for counter inflationary measures. On the other hand, as pointed out by neo-Keynesian 
analysis, when the unemployment rate is higher than the NAIRU, it is possible to implement 
an expansionary monetary policy without risking inflationary pressures. But any attempt to 
bring the unemployment rate below the NAIRU threshold by fiscal and monetary "stimulus" 
policies would be futile in that it only increases the rate of inflation without reducing 
unemployment.  Indeed, as the NAIRU reflects the structural level of the unemployment rate 
that results from the prevailing fiscal, legislative and regulatory framework, countries with a 
high NAIRU are urged to undertake structural economic reforms that would sustainably 
reduce their structural unemployment.(For a recent analysis of the of the relationship between 
unemployment and inflation see Gordon, 2013 and Watson, 2014). 

This paper aims primarily to determine the level of NAIRU in Tunisia by developing a model 
based on Taheri (2000) that identifies different sources of unemployment, and considers the 
effects of the natural unemployment rate on the choice of economic policies, hysteresis and 
the weak adjustment process of the employment market. It is organized as follows: section I 
is a brief overview of estimation methods of the NAIRU that have been employed in the 
literature; section II discusses the Tunisian socio/economic and institutional context; section 
III presents the model for the determination of the NAIRU in Tunisia; section IV puts 
forward  policy recommendations, followed by concluding observations. 

I. Estimation methods of the NAIRU: 
Being unobservable the NAIRU needs to be estimated for policy analysis. The estimation 
methods used in the literature can be divided into three categories: structural, statistical and 
reduced-form methods (Gianella et al., 2008). A brief review of each follows setting the stage 
for the reduced form method this paper employs to  estimate  the NAIRU for Tunisia. 

1.1The structural method: it consists of a system of equations that can explain wage and 
price setting behavior. The empirical literature distinguishes between two approaches. The 
first specifies wage and price equations in levels as in Layard et al. (1991), Cotis et al. 
(1996), L'Horty and Thibault (1998), Morrow & Roegers (2000E) Phelps, (2000) and Chagny 
et al. (2002). The second uses a rather ad hoc system, which represents the determination of 
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This paper develops a model to  determine the  Non-Accelerating Inflation Rate of 
Unemployment (NAIRU) in Tunisia, i,e, the rate of unemployment at which inflation 
stabilizes in the absence of any wage-price adjustments. Using data for the period 1970-2016, 
the NAIRU in Tunisia appears to exhibit two characteristics: (1) generally it stands above the 
actual unemployment rate that has been persistently  high, and (2) it is sensitive to changes in 
average wages, the effective unemployment rate and the terms of trade, but insensitive to 
changes in labor productivity. Addressing the problem of relatively high unemployment in 
Tunisia,  would  therefore call for a major refocus of the country’s economic policies towards 
measures that raise the level of factor productivity in the various economic sectors along with 
macroeconomic policies aimed at controlling inflationary pressures. 
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of periods up to thirty years, this assumption may be valid if the observed unemployment rate 
hovers around a stable average, as in the case of the United States since the sixties. 

However, this is clearly not the case for countries in the European Union where the 
unemployment rate has been on an upward trend since the end of the 1970s. Under these 
conditions, a constant rate is unlikely to give a meaningful estimate as indicated by 
Setterfield et al. (1998). 

One of the first attempts to estimate time-varying NAIRUs was made by Elmeskov (1993) 
and then taken up by the OECD. For the most part, this method deduces NAIRU movements 
from changes in wage inflation, based on the concept of an underlying Phillips curve. 

In a related work, Bell and Blanchflower (2018)2 show that the Phillips curve in Britain is flat 
and conclude that the British NAIRU is declining with an anticipated fall in the 
underemployment rate to below 3%, against 4.9% in 2017 which, as a consequence, renders 
the attainment full employment in the United Kingdom a difficult task. 

 The reduced-form method is relatively simple and gives plausible and up-to-date indicators. 
Nevertheless, it could be improved in different ways: 

- The concept could be better defined and based in principle on a short-term notion of 
NAIRU, but this characteristic is weakened by a smoothing over time (which brings it closer 
to the notion of "unskilled" NAIRU); 

- The Phillips curve relationship could be enriched by the introduction of additional 
explanatory variables reinforcing the link with inflation (Holden and Nymoen, 1998). 

More sophisticated estimation methods further contribute to these improvements. Indeed, the 
Kalman filter, frequently used in the recent economic literature, allows simultaneous 
estimation of the NAIRU and the Phillips curve and measures the statistical uncertainty 
surrounding the NAIRU. In this framework, the estimated NAIRU varies over time, which 
confirms its ability, as has been pointed out, to explain the evolution of inflation in the United 
States (Gordon (1997 and 1998), King et al (1995), Staiger et al. 1997a)). 

In brief, the reduced form filtering techniques have several advantages. First, they give 
NAIRU estimates in direct relation to inflation. Second, the fully-specified Phillips curve 
makes it possible to distinguish between long term and short-term NAIRU3 within the same 
framework (Laurence and Mankiw (2002)). Third, these indicators can be easily obtained in a 
timely and consistent manner. 

Although the reduced-form filtering methods have certain shortcomings, they bring 
improvements compared to the other methods, particularly as regards the real-time estimation 
of the NAIRU. 

However, in the Tunisian context, it is not possible to apply these filtering methods because 
of the unavailability of quarterly or half-yearly data concerning the main variables, in 
particular the actual unemployment rate, the nominal wage and the labor productivity. 

The alternative we have chosen is to apply the reduced method to estimate an augmented 
Phillips curve that is as stable as possible and that takes into account the socio-institutional 
context of Tunisia, particularly with regard to the wage determination process.  
 
                                                           
2 David N.F. Bell, David G. Blanchflower (2018), The Lack of Wage Growth and the Falling NAIRU, NBER 
Working Paper No. 24502, April. 
3 The short-term NAIRU is volatile, influenced by temporary factors that alter short-term inflation, such as oil 
and other price fluctuations. The  Long-term is  more stable being determined independently of such factors.  
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wages by a Phillips curve incorporating expectations and prices by a margin above unit labor 
costs as in Englander and Los, (1983). 

Using the different specifications above, the level of equilibrium unemployment is calculated 
by adopting the assumptions of stable inflation, and of the compatibility of the decisions of 
the companies profit margins with workers real wages. 
The structural approach, however, faces the problem of quantifying institutional variables 
such as unemployment compensation procedures, legislation, unionization, etc. As reported 
by Blanchard and Wolfers (1999), Broersma et al. (2000), and the omission of these variables 
would undermine the explanatory power of the model, particularly in the presence of 
interaction between institutional factors and macroeconomic shocks in determining the 
structural unemployment rate. 

To compensate for lack of quantifiable institutional measures, increasingly studies have 
pooled information of national origin to estimate wage and price behavior by reduced form 
equations 
 

1.2 The statistical methods: are entirely focused on the actual unemployment rate, which 
they split into trend (NAIRU) and cyclical (cyclical unemployment) components. The 
underlying assumption is that in the absence of a long-term trade-off between inflation and 
unemployment, the latter should, on average, fluctuate near the NAIRU. In other words, the 
self-balancing forces at work in the economy are strong enough to bring unemployment back 
to its trend level. 

Statistical methods make it possible to identify these two components either on the basis of 
filtering techniques, the most used being the HP filter (Hodrick Prescott, 1997) and the 
bandpass filter (Baxter & King, 1995), or methods implying that unemployment tends to 
follow a random walk (Watson, 1986). But they suffer from a number of practical 
disadvantages: 

(1)The estimated indicators are often not sufficiently correlated with inflation and 
difficult to extrapolate, even in the short term. 
 (2)These indicators tend to lose statistical validity at the end of the sample, which is 
the most interesting period for economic policy; nevertheless, it is often possible to 
mitigate this problem by adding at the end of the sample of data a few years of 
forecasts, a commonly followed practice.  
(3)Most filters behave like simple moving averages and therefore give poor results in 
the event of a sudden and substantial change in the unemployment rate. 
(4)It is often impossible to assess the degree of precision of the results. As a result, 
recent studies that estimate NAIRUs rarely use these methods, resorting instead to 
more efficient ones. 

 
1.3 The reduced-form Methods:  To calculate the NAIRU, recent studies have opted for the 
Phillips curve method incorporating inflation expectations. This method, which is part of a 
long-standing empirical tradition, has the main advantage of being directly related to the 
NAIRU definition. In addition, its the simplicity and transparency make it compatible with 
several other models that are related to the structural method. 

As in the statistical approach, some identification assumptions are necessary before 
estimating the NAIRU by the reduced-form method. Fortin (1989), Fuhrer (1995), Estrella 
and Mishkin (1998) hypothesized that the NAIRU remains stable over time. For the analysis 
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

   

 

                                                                              
       _cons     .0863234   .0618231     1.40   0.171    -.0387256    .2113723
        PorT     .0323945   .2079595     0.16   0.877    -.3882434    .4530323
       dTECH      .211421   .1402666     1.51   0.140     -.072295    .4951369
              
         L1.    -.3351953   .4272988    -0.78   0.438    -1.199489     .529098
          Ut  
              
         dUt    -.0984147   .6600374    -0.15   0.882    -1.433466    1.236637
              
         L1.      .501383   .1454025     3.45   0.001     .2072787    .7954874
         dwt  
                                                                              
         dwt        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              

       Total    .098838483    44  .002246329           Root MSE      =  .04111
                                                       Adj R-squared =  0.2476
    Residual     .06591787    39  .001690202           R-squared     =  0.3331
       Model    .032920612     5  .006584122           Prob > F      =  0.0058
                                                       F(  5,    39) =    3.90
      Source         SS       df       MS              Number of obs =      45

. reg   dwt l.dwt  dUt  l.Ut dTECH  PorT
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The problem persists for the variable PorT, which turned out to be non-significant with a 
negative sign contrary to the model’s theoretical foundations. We tried to test several models 
in order to improve the results while keeping the structural variables of the model (lagged 
nominal wage variations and unemployment) 
Table 3 summarizes the different tests and indicates the adapted specification that 
corresponds to model 4. 
 

Table 3. Results of the estimations for Tunisian context 

 (1) (2) (3) (4) 
VARIABLES modèle1 modèle2 modèle3 modèle4 
     
L.dwt 0.501*** 0.502*** 0.521*** 0.477*** 
 (0.145) (0.145) (0.125) (0.108) 
dUt -0.0984 0.0881 0.105 -1.609* 
 (0.660) (0.613) (0.602) (0.937) 
L.Ut -0.335    
 (0.427)    
dTECH 0.211 0.225 0.232* 0.250** 
 (0.140) (0.139) (0.134) (0.118) 
PorT 0.0324 0.0535   
 (0.208) (0.205)   
Dum82    0.156*** 
    (0.0377) 
Dum11    0.107* 
    (0.0628) 
Constant 0.0863 0.0389*** 0.0377*** 0.0349*** 
 (0.0618) (0.0128) (0.0118) (0.0105) 
     
Observations 45 45 45 45 
R-squared 0.333 0.323 0.321 0.530 

Standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 

 
In light of these results, we can note according to the following equation: 

  ttttt  Z βα Uβ αU Δαw Δα wΔ 22112211 1      

-First, α1 = C2 = 0.477, i.e. less than 1, which indicates that we do not have a fixed natural 
unemployment rate for the entire period of estimation. And therefore the NAIRU can change 
from one period to another regardless of the value of α2 = - C4. This change can be explained 
by the economic situation of the Tunisian economy and the applied economic policies.  

- Second, if the value of α2 is greater than 1 (α2 = 1.609) this suggests the existence of a 
hysteresis phenomenon. But the change in the unemployment rate is not significant in the 
wage equation (β1 = 1) and therefore this hysteresis is partial and not total. 

- Finally, the coefficient associated with the exchange terms C5 = 0.25 (which corresponds 
to α2β2 of the theoretical model), which implies that β2 = 0.148. 
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



                                                                              
       _cons     .0345034   .0116545     2.96   0.005     .0109102    .0580967
       Dum11     .1081955   .0663114     1.63   0.111     -.026045    .2424359
       Dum82     .1558118   .0382322     4.08   0.000     .0784147    .2332089
        PorT    -.0132831   .1828858    -0.07   0.942     -.383516    .3569498
       dTECH     .2518897   .1235775     2.04   0.049     .0017201    .5020592
         dUt     -1.62102    .964432    -1.68   0.101    -3.573411    .3313702
              
         L1.      .481557   .1283748     3.75   0.001     .2216759    .7414382
         dwt  
                                                                              
         dwt        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              

       Total    .098838483    44  .002246329           Root MSE      =  .03495
                                                       Adj R-squared =  0.4562
    Residual    .046416993    38    .0012215           R-squared     =  0.5304
       Model     .05242149     6  .008736915           Prob > F      =  0.0000
                                                       F(  6,    38) =    7.15
      Source         SS       df       MS              Number of obs =      45

. reg   dwt l.dwt  dUt dTECH  PorT Dum82  Dum11
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promoting research, has had to face undue delays in providing required funding linked 
to the prevailing public financial management system. Corrective policies that address 
this issue are urgently needed14. 

 

V. Conclusion   
 
The NAIRU in Tunisia has been and remains a little above an already relatively high actual 
unemployment rate, in particular of university graduating students. This calls for a major 
reorientation in the  country’s economic and social policies in order to reduce unemployment 
and  bolster  national economic and political stability. Along with macroeconomic policies 
aimed at controlling inflationary pressures, whatever their causes, the implementation of 
measures that focus on raising the level of factor productivity in the various economic sectors 
is urgently needed. This would help break the vicious circle of low cost labor and a low 
value-added productive system which has come to prevail in Tunisia and open the door for 
the employment of a growing skilled work force and the resurgence of national economic 
growth. 
 
 
 

                                                           
14 In this connection it is worth noting that lack of proper maintenance of major equipment at state laboratories 
had led to their being underutilized that, in turn, has affected negatively the carrying out of planned research 
programs.  
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