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ABSTRACT

The quarterly empirical relationship between Memiozganufacturing labor productivity and salaries
1993-2015 is examined for causality and whethst éirder labor market equilibrium is evident. An
equilibrium would mean salaries and labor produtstiare cointegrated. Wages above productivity
levels may lead to calls for government interveaniiothe labor market. Federal quarterly data cove
the nine main divisions of the manufacturing se¢tdd classification) as well as manufacturing
overall. We use two series: labor productivity andrage salaries with adjustment for inflation gsin
the US consumer price index (2010 = 100). The terges is from 1993.1 to 2015.3. Standard
cointegration analysis with structural change igliad with structural breaks hypothesized in 2008
with the Great Recession and 1995 with the PesiscriTests for stationarity are applied to
potentially correct for problems using first differces. Results indicate a statistically significard
negative relationship between labor productivitgt aalaries early in the sample period that becomes
positive after structural changes. Salaries arersensitive to events and volatile while produigtiv
exhibits stable growth during 1993-2015. Salaniese impacted by both the 1995 Peso crisis and
the Great Recession (2008) but productivity wasy dmipacted by the latter. Higher labor
productivity has not been rewarded with higherréadasuggesting Mexican manufacturing workers
are underpaid. The firms where they work therefoage excess profits that can be used for
investment and/or pay raises. Only the TimberMethls divisions are found to not have salaries
and productivity cointegrated. Government intetien in the form of wage setting or wage
protection to protect firms from higher labor costsinnecessary as firms are underpaying their
workers. The government should reduce its rolaénrhanufacturing labor markets. Foreign firms
can hire underpaid workers away from domestic itrgiusnd take advantage of the labor market
disequilibrium. Unions can insist on higher s@&atio match their highly productive members work.
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INTRODUCTION

Labor market disequilibrium suggests higher saaviithout higher labor productivity
could produce destabilizing inflation leading to am@economic instability. In some
countries such as Mexico, the threat of such iilittalis addressed by governmental
control of the growth of salaries and union wageghming within a given inflation rate
ceiling. Such controls are believed to be essetaiaktract FDI in to manufacturing in a
highly competitive global environment where higHldtion can significantly reduce
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incoming flows of FDI needed to improve labor protility. Manufacturing is the focus
as it is often seen in developing countries askig to modernization and positive
spillovers (Tybout 2000). In Mexico, however, théerference in the manufacturing labor
market by the government and unions is excessiveasmanufacturing salaries have
fallen by 70% since the 1980s. As manufacturingialroductivity has grown over the
same time period, there is ample room for saladdacrease without causing inflation.
Improved human capital appears to benefit employeee than employees resulting in
measured labor productivity being higher than ie #990s (Lopez-Acevedo 2003 and
Gonzélez Martinez 2005) continuing through 2015cDs$sions of how much salaries can
increase in the future must consider the pastgueenhtury of labor market disequilibrium.

We examine the economic history across nine dinsiof the Mexican
manufacturing sector plus the sector overall. \Wst the classical (Solow 1956)
macroeconomic finding that productivity drives sglgrowth, though others have found
just the opposite (Gordon 1987 and 2000, BesteretaRis 2003 & 2004). First, in our
estimates causality is in the direction of produttito salaries. Second, we believe that
Mexican manufacturing is far away from the reldyvextreme market structures of
monopoly and perfect competition which are usuatipsidered to justify the opposite
causality from salaries to productivity. More reitgnsome authors have found that
changes in the labor market can explain the beha¥ieroductivity growth in the EU and
US (Dew-Becker & Gordon 2008, Bester, Milliou & Ratis 2012). Productivity causing
salary increases appears in the Chinese manufagtseictor (Zhang & Liu 2013) though
the relationship appears to weaken over time. Biesek (2011) finds a similar result for
some Sub-Saharan African countries if they aretively rich. In the remainder of the
paper we outline the method (section 2), desclikalata (section 3), discuss the results
(section 4) and conclude (section 5).

METHODOLOGY: STATIONARITY AND COINTEGRATION

Labor market equilibrium suggests workers shouldobiel the value of their marginal
product. In developed countries, there is a stppwgitive relationship between real wages
and productivity (Yildirim 2015). We examine wheththis is true 1993-2015 both
descriptively and with time series tests. Standiand series tests reveal if salary and labor
productivity series are stationary over the sampléod. If the mean and variance do vary
over time, we conduct a standard first differengpreach to potentially get a stationary
series. If is stationary then its distribution is charactediby the first (mean) and second
moments (the variance and covariance) called asgauprocess (for a discussion on these
properties see Maddala & Kim 1998):

M = E(%)
atz = var(x, ) @
Viara = COV(X 1 X o)
A time series is said to be strictly stationaryhié joint distribution of, ..., % is the
same as the joint distribution &, ,..., X,,, forallty, ..., t, andt lags. The distribution

of the stationary process remains unchanged wh#tegsin time by an arbitrary value
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The parameters which characterize the distributiothe process do not dependtdyut

do depend on the lag valuelf non-stationary variables have a linear comtiamathat is
stationary they are cointegrated. Structural breakschange long run stationarity, so they
must be controlled for.

SINGLE VARIABLE STATIONARITY WITH AND WITHOUT
STRUCTURAL CHANGE

The presence of a unit root for a single variablexamined first. We apply the modified
test of Ng & Perron (2001) because it addressdsgms of serial correlation and has good
statistical properties for the time period of cample. We assume the following stochastic
process:

k
A% = ﬁo)?t—l-'-zﬁij—j + & (2
e

Where AX is the variable of interest in first differencesliahe sum ok terms to the right

of the equation are introduced to control for demdarelation. The coefficient ok _; tests

for stationarity. The Ng & Perron (2001) test isided from the unit root tests of Elliot,
Rothenberg & Stock (1996) and Perron & Ng (1996pwhopose four modified unit root
tests (known abl tests):

T -1
Mzt = (T75¢ - 52, ) (2T—22X31J :
t=1

T 1/2
MSBGLS:{T‘Zz?f_lj §RJ ;

Mz = Mz x MSB®S
[EZT'ZZlez_l -<T 136) fR} for a constant only
MPrGLS —

[EZT'ZZLlXZ_l +(1—T:) T'lxz) §R} for constant and linear trel

In addition, we also calculate tAé& F-GLSstatistic. The regression equation in (2)
requires the definition of the lag order for theosegressive correction. Ng & Perron

(2001) suggest selectitidike K. ... = argmin, MAIC(k) , with
MAIC (k) = In 67 +M ®)
T = Knax
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"D 2 N R -1
Where 7; (k) ZUKZ,BOZLKWI ytz_1 and &7 = (T - lﬂnax) ZthkJrléti are calculated

from the estimation of (2), and the maximum lageoidhax is selected such a way that
kmaXT— O whenT - oo. The literature suggestgax = int(12(T/100}¥4) although other
values that satisfied these conditions may be usebllonte Carlo tests the authors find
that the MAIC(K) statistic produces the best results in &l®F-GLS and Py contrasts
developed by Elliot, Rothenberg & Stock (1996)alhthese tests, if the null hypothesis
of a unit root is rejected the time series is etairy.

COINTEGRATION WITH AND WITHOUT STRUCTURAL CHANGE

A linear combination of two time series with unitots may be stationary. We analyze
residuals with and without structural change. Hrehis no structural change the Engle-
Granger and Phillips-Ouliaris cointegration tesesw@sed. Both determine whether single-
eqguation estimates of the equilibrium error termpesrs to be stationary (Engle & Granger
1987). Suppose two series that are jointly coreelatnd contain a unit root. If residuals
are | (0) the two variables are cointegrated {fiere is an equilibrium relationship between
them):

XL =a+pBx2 +ul, = ul= xl-a-pBx2

4

X2, =a+pBx,+uz = u2= x2-a-pBx1 )
The system of equations in (4) assumes that aipgtiags not possible to know the
endogenous variable so tests of cointegration bmistone with each variable on the left
hand side. Engle & Granger (1987) and Phillips &i&@is (1990) developed the critical
values to test a cointegrated vector with residfrals these equations. However, they
assume that the cointegrating vector is constatfiteisample period which may not be the
case here. As our sample period includes both38& Mexican “Tequila” crises and the
2007-2009 global Great Recession we apply the GyefdHansen (1996) test allowing
for one structural break and the Hatemi-J (2008)aihg for two structural breaks similar
to the two structural break approach of RamireZ{@&xamining remittances. Using a
general equation of standard cointegration:

Xl, =a+ [x2 + ul (5)

or

)(2t :a+ﬂ)d[+u2[ (6)

with causality in either direction, the tests augbtee equation with dummies to capture
possible shifts in mean, slope or both. For examplee assume that causality runs from
X2 tox1 we apply equation (5). The next modified speatfiin nests all possible results:

X, =ay+a,D} +a,D3 + foxgq + fiD} X2+ B,D 2K 2+ 4 @)
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whereD1;andD2; are dummies added with for two structural breaksioring in the mean
and/or in the slope including interaction with tregiable of interest. A “regime” shift is
when there are both statistically significant meaa slope shift§.Gregory & Hansen
(1996) developed the critical values to determiireegixistence of cointegration in residuals
with one structural break for each téddF, Z, andZ;, while Hatemi-J (2008) extended
their methodology to include two structural breaks! therefore the possibility of three
regimes in each series.

THE DATA AND DESCRIPTIVE STATISTICS
THE DATA

The Mexican federal level data are quarterly (1998.2015.3) and cover the nine main
divisions of the manufacturing sector using an otdigssification due to the need to utilize
many years of data. The older classification repmés an internal classification that was
eliminated as Mexico began collecting data usitgrivational norms. We also had to use
only nine aggregate divisions to insure comparghdcross time with the classification
changes. Two series covering labor productivitp@98 pesos and average salaries in
dollars are adjusted for inflation using the USaaner price index (2010 = 100). Because
labor productivity 1993-2008 data are reported983 pesos and 2007-2015 data are in
2008 pesos, we create a single 2008 pesos seradjsfing the 1993 pesos data forward
to 2008 pesos by using the real growth rates of #98 series. Further, as 1993-2008 data
are monthly averages we transform that more ddta#eies in to quarterly data as 2007-
2015 is only available quarterly. The Mexican lngé of Statistics (INEGI, by its Spanish
acronym) has the database for labor productivitichvis an index number based on hours
worked (2008 = 100) and the average salary (in nalmiS dollars) Salary is the
payment by firms to labor (called “occupied persf)n The US CPI data is from the
Federal Reserve Economic Data web ite.

DESCRIPTIVE STATISTICS

Table 1 shows basic sample descriptors. Both salarid productivity are similar in levels
across industries, but productivity averages mugher rates of growth that are at least
twice as high. For example, productivity is almesven times higher for non-metallic
mineral products, six times higher for machinergt aquipment and five times higher for
textiles, clothes and leather. As theory predetsositive correlation between salaries and
productivity is evident though only up to 0.5 withe outlier Metals sector having a
negative correlation. The descriptive patternnsilsr to China (Zhang & Liu 2013) with

a widening gap between wages and productivity. @v&able 1 shows a positive relation
between salaries and productivity but with salafadiing behind over time.
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TABLE 1: DESCRIPTIVE STATISTICS OF THE MANUFACTURIN G
SECTORS

Rates of Ratio of rates
Maximum Minimum Variance growth  of growth
Salaries (U.S. dollars per worker/hour, 2008=100)

Total manufacturing 5.37 2.07 0.23 29.88 3.26

I. Food, beverages and tobacco 4.20 1.65 0.23 31.88 2.37

II. Textiles, clothes and leather 3.93 1.39 0.24 113 4.88

Ill. Timber industry 3.50 1.27 0.26 26.90 1.98

IV. Paper and printing 5.35 2.19 0.22 19.52 3.19

V. Chemicals, oil, rubber and

plastic 11.70 3.90 0.26 36.21 1.97

VI. Non-metallic mineral products 6.30 2.75 0.22 75 6.88

VII. Metals 7.97 3.28 0.21 18.39 4.19

VIII. Machinery and equipment 5.70 2.12 0.25 3863 5.66

IX. Other manufacturing 5.17 2.19 0.23 20.18 3.48
Productivity (index of pesos per worker/hour, 260800) Correlation

Total manufacturing 111.40 55.51 0.18 97.28 0.23

I. Food, beverages and tobacco 119.85 66.30 0.14 .4875 0.16

II. Textiles, clothes and leather 109.55 66.01 0.13 64.03 0.16

IIl. Timber industry 112.78 66.84 0.12 53.39 0.44

IV. Paper and printing 118.05 72.17 0.13 62.19 0.07

V. Chemicals, oil, rubber and

plastic 105.85 58.48 0.15 71.21 0.39

VI. Non-metallic mineral produc ~ 111.1( 53.3¢ 0.2C 108.1: 0.1C

VII. Metals 114.66 54.18 0.15 76.99 -0.23

VIII. Machinery and equipment 134.75 41.83 0.26 378 0.24

IX. Other manufacturin 119.5¢ 49 .8¢ 0.2C 70.1¢ 0.1¢

The trends in both variables (productivity and iSef) are exhibited in Figure 1. Three
general trends are evident. First, salaries are mwlatile and nonlinear than productivity
because they are more sensitive to overall econeoriditions. Second, for almost all
divisions the productivity of the labor force hgsasitive trend despite severe crises during
the sample period. Third, the first two trendssithate that there is no need for further
governmental interference in wage setting as wageslearly not keeping up with labor
productivity. We now turn to econometric results ichh will provide additional
confirmation that these descriptive observatiopsegent the labor market well.
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FIGURE 1: MANUFACTURING PRODUCTIVITY AND SALARIES
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Il. Textiles, clothes and leather Index of

Index of
productivity

salaries

- 6.00

- 5.00

- 4.00

- 3.00

- 2.00

- 1.00

0.00

T°STOC
‘TYTOZ
‘T°ET0C
T°2102
‘T'TT0Z
10102
16002
£1'8002
1°2002
19002
1°G002
T'¥002
T°'€002
12002
11002
10002
‘T'666T
T'866T
T°.66T
19661
T'G66T
‘TY66T
FT'€66T

120.00

100.00

80.00 -

60.00 -

40.00 -

20.00 -

Salaries

Productivity

1. Timber industry Index of

Index of
productivity

salaries

- 4.50
- 4.00
- 3.50
- 3.00
- 2.50
- 2.00
- 1.50
- 1.00
- 0.50

0.00

T°STOZ
‘TYTOZ
‘T'ETO0C
12102
‘TTTOZ
T°0TOZ
16002
1°8002
1°2002
19002
1°S002
‘T7002
T°£002
12002
11002
10002
‘T'666T
T'866T
T°.66T
T966T
T'G66T
‘Tv66T
‘T'€66T

120.00

100.00 -

80.00 -

60.00 -

40.00 -

20.00 -

o
o

o

Salaries

Productivity



83

Index of
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ECONOMETRIC RESULTS

Initial Granger causality tests reveal causalityning from productivity to salaries (Table
2). These initial causality results support theafggroductivity as the independent variable
and salaries as the dependent variable in theieguxtcointegration defined in (7) except
“Other manufacturing” where causality runs in bditections.
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TABLE 2: GRANGER CAUSALITY TESTS BETWEEN PRODUCTIVI TY AND

SALARIES
Hypothesis
Salaries do not cause Productivity do not cause

Sector productivity salaries k
Total manufacturing 0.423 (0.655) 18.062 (0.000) ** 2
I. Food, beverages and
tobacct 0.768 (0.467 7.289 (0.001) * 2
II. Textiles, clothes and
leather 1.472 (0.178) 3.675 (0.001) ** 9
IIl. Timber industry 1.389 (0.245) 7.228 (0.000) ** 4
IV. Paper and printin 1.539 (0.177 2.638 (0.022) 6
V. Chemicals, oil, rubber
and plastic 0.650 (0.524) 8.827 (0.000) ** 2
VI. Non-metallic mineral
products 0.725 (0.487) 3.164 (0.047) * 2
VII. Metals 0.914 (0.510) 3.371 (0.002) ** 8
VIIl. Machinery and
equipment 1.511 (0.226) 5.818 (0.004) ** 2
IX. Other manufacturing 4.805 (0.003) ** 4.497 @) ** 3

Notes: p-values are in parentheses, k indicatesitmeber of lags used in the test.
Superscripts ** and * indicate significance at 1%da5%, respectivel

Evidence on the presence of unit roots is showmiifables 3 and 4 where industries are
first examined assuming no structural breaks asudéed in section 3.1. As the results are
mixed leaving the true underlying data generatingcpss (DGP) in each division
uncertain, we entertain both the possibility obastant and linear trend DGP. All divisions
contain a unit root.

TABLE 3: UNIT ROOT TESTS FOR MANUFACTURING SALARIES
WITHOUT STRUCTURAL BREAKS

Za MZa MZ MSB R MPr ADFS k

Constant
Total manufacturing -253 -2.19 099 045 11.9®.78 -153 8
I. Food, beverages and
tobacct -1.91  -1.7C -0.8¢ 051 154¢ 135¢ -1.4&¢ 8
1. Textiles, clothes and
leather -5.37 -358 -1.32 037 6.77 6.83 -1.81 8
Ill. Timber industry -3.23 -2.99 -1.18 039 833 08. -168 8
IV. Paper and printin -3.7¢ -33€¢ 127 037 754 72 -181 8
V. Chemicals, oil, rubber and
plastic -1.56 -1.05 -0.66 0.63 24.2€065 -044 7
VI. Non-metallic mineral
products -3.36 -3.09 -1.23 039 826 7.88 -1.07 7
VII. Metals -3.64 -3.37 -1.2¢ 037 7.3¢ 7.2t -1.07 7

VIIl. Machinery and
equipment -254 218 096 044 11.71058 -1.39 8
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IX. Other manufacturing -3.94 -3.32 -1.26 038 7.67.35 -153 8
Linear tren:
Total manufacturing -10.36 -7.92 192 024 118369 -189 7
I. Food, beverages and
tobacco -9.29 -7.89 -190 0.24 11.711.76 -1.87 7
1. Textiles, clothes and
leathe -106C -5.6¢€ -1.68 0.2¢ 16.9¢ 159¢ -1.77 7
Ill. Timber industry -8.66  -7.47 -1.89 0.25 13.07226 -181 7
IV. Paper and printing 984 -790 -194 024 121366 -192 7
V. Chemicals, oil, rubber and
plastic -13.4¢ -6.7¢ -1.6¢ 0.28 13.4¢ 1361 -1.8 7
VI. Non-metallic mineral
products -10.68 -9.51 -2.11 022 10.12.85 189 7
VII. Metals 1431 -1297 252 019 772 717 R27
VIIl. Machinery and
equipment -10.95 -8.17 -198 024 115827 -192 7
IX. Other manufacturing 980 -700 -1.82 0.26 53.83.08 -1.77 7
Notes: The lags number (k) is selected optimaltir Modified Akaike Information Criterion (MAIC) of
Ng and Perron (2001). Maximum lags (kmax) = 10. Raonstant critical values (5%) are: za -8.35,
Mza-8.1, MZt-1.98, MSB 0.233, Pt and MPt 3.17, and ~AGLS-1.98.Critical values for linear tren
are: Za and MZa -17.3, MZt -2.91, MSB 0.168, Pt kRt 5.48 and ADF-GLS -2.91. I(1) and 1(0)
indicate that time series has a unit root and tgedes is stationary, respectively.
TABLE 4: UNIT ROOT TESTS WITHOUT STRUCTURAL CHANGE IN
MANUFACTURING PRODUCTIVITY
Za MZa Mz MSB R MPr ADF®S  k
Constant
Total manufacturing 0.36 0.53 0.51 094 8293 57.60.41 8
I. Food, beverages and
tobacco 1.18 1.36 1.39 1.02 10858 77.87 154
Il. Textiles, clothes and
leathe 0.57 0.7¢ 0.67 087 7457 52.7C 0.8C 8
Ill. Timber industry 0.17 050 0.30 0.61 3774 279 0.38 8
IV. Paper and printing 0.94 117 133 113 128.49.39 1.37 8
V. Chemicals, oil, rubber
and plasti 0.0t 0.2 0.1¢ 0.84 636F 43.9¢ 0.3¢ 6
VI. Non-metallic mineral
products 0.10 0.28 0.9 0.69 4529 3220 0.55
VII. Metals -0.12 0.05 0.05 105 9322 62.09 -0.102
VIIl. Machinery and
equipmen 0.92 118 12F 1.0¢ 1228( 84.9: 127 1C
IX. Other manufacturing -0.43 028 -0.23 081 BH2436.80 -031 4
Linear trend
Total manufacturin 5.7t -53C -1.4t5 027 204¢ 16.6: -09¢ 8
I. Food, beverages and
tobacco -10.13 472 -153 032 2163 19.26 -1.69
Il. Textiles, clothes and
leather -841 -328 -1.25 038 3020 27.14 -1.39

10

4

6
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Ill. Timber industry -17.70* 832 -2.03 024 1100 1094 -2.19 4
IV. Paper and printin -2430° -5.67 -1.67 0.2¢ 17.7¢ 16.01 -197 4

V. Chemicals, oil, rubber

and plastic 281 -253 -101 040 3681 3191 6094

VI. Non-metallic mineral

products 256 -205 -0.87 042 4207 36.74 -0.75 5
VII. Metals -1.4¢  -1.1¢ -05¢ 05z 684( 554¢ -0.7¢ 2

VIII. Machinery and

equipment 459 -404 -139 034 2832 2225 -1.2B

IX. Other manufacturing 274 237 093 039 8.23207 -101 4

Notes: see footnotes of the

Table 3.

The existence of unit roots contradicts the theary, we then examine if there is
cointegration with structural breaks to explain wiiywo series are individually I(1) then
a linear combination of them should be station#f).| Regimes with one and two
structural breaks are examined with the two sepdeatts described above (Table 5). For
ease of exposition, Table 5 is in two parts with finst part the value of the estimated tests
and the breakpoints, while the second part contdiasestimated coefficients of the
regressions. All but two divisions exhibit cointation with two structural breaks instead
of one, the exceptions being Divisions IV and VbrRhe eight divisions that are
cointegrated with two structural breaks, six ofnthare statistically significant (Overall
manufacturing and Divisions |, I, V, VIII, and IX)n each of these six cases, salaries fall
when labor productivity increases. Standard firskeo conditions in the Mexican labor
market are not eviden3@). However, after the first structural break thetireated
coefficient becomes positive indicating movemenwar the expected equilibrium
condition $1). With a second structural break, results areethir terms of the sign on the
coefficient $2). Structural breaks occur within 1996, 1997, 129®3 and 2007.

If we constrain to allowing only a single structuseeak, a statistically significant
break only happens within the 1999-2000 period tvitorresponds to not only a new
century but a new political environment with thstfinon-PRI president in the modern era.
Other not statistically significant breaks centeruad the Peso macroeconomic crisis of
1995 as real wages fall but productivity does nBb if a second break is evident, the
pattern will be first the mid-1990s Peso crisiddaled by a new millennium break in the
late 1990s or early 2000s. Two breaks here reftect)-shaped fall and recovery of the
real salary index discussed at the microeconomviel ley Lopez-Acevedo (2003). Two
divisions had no salary U-shape, IV and VI, cauding structural breaks. The Timber
(I and Metals (VII) divisions were never cointeged even with structural breaks
considered.
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TABLE 5: COINTEGRATION WITH REGIME SHIFTS BETWEEN S ALARIES

AND PRODUCTIVITY

Estimated test

Test statistic TB1 TB2
ADFGLS
Total manufacturing Zt 1996.3 1997.2
Za 1996.3 1996.4
ADF®s
I. Food, beverages and tobacco 7t 1996.4 1997.2
Za 1996.4 1997.2
ADFGC-S
Il. Textiles, clothes and leather 7t 1999.3 2003.2
Za 1999.3 2003.3
ADFGLS
Ill. Timber industry Zt
Za
ADFGC-S
IV. Paper and printing Zt 200.4
Za
ADFGLS
V. Chemicals, oil, rubber and
plastic Zt 1996.4 2007.2
Za 1996.4 2007.2
ADFGLS
VI. Non-metallic mineral products 7t 1999.4
Za
ADFGLS
VII. Metals 7t
Za
ADFGLS
VIIl. Machinery and equipment 7t 1996.4 1997.2
Za 1996.4 1997.2
ADFGLS
IX. Other manufacturing Zt 1996.2 1999.2
Za 1996.2 1999.2

Notes: -values in parentheses. TB1 and TB2 indicate tisedind second breakpoint, respectiv
Critical values for two breaks are from Hatemi-D(B): for ADF and Zt are -6.503 (1%), -6.015
(5%) and -5.653 (10%); for&are: -90.794(1%), -76.003 (5%) and -52.232 (10%gr one

break are from Gregory and Hansen (1996). Model @BADF and Zt are -5.47 (1%), -4.95
(5%) and -4.68 (10%); forZare: -57.17 (1%), -47.04 (5%) and -41.85 (10%).

Superscripts *, **, and *** indicate significancé 80%, 5% and 1%, respective

value
-4.86
-7.13 ***
-65.61*
-5.08
-6.96 ***
64.82*
-3.96
-6.96 ***
5454 *
-3.69
-3.71
-22.63
-3.40
-4.43*
-30.64
-4.56
-7.22 ***
66.37 *
-4.28
-4.89 *
-39.95
-4.79
-5.39
-43.02
4.74
-6.85 ***
62.80 *
-5.35
-8.12 ***
-77.17 **
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TABLE 5: CONTINUES

Estimated coefficients

00 o1 02 Bo B1 B2
Total manufacturing 9.65 *** 8.17 6.2 2.07** 10t 1.4¢€
(6.45) (-0.19) (0.15)  (-5.75)  (0.20) (0.15)
I. Food, beverages and
tobacco 12.08 3.14 21372 -2.62** 075 3.17
(0.08) (0.08) (0.37) (-5.88)  (0.09) (0.38)
1. Textiles, clothes and
leather 5.12%  _1588** 529  -103** 368** -1.36
(245 (-3.29 (117, (214 (336 (-1.19
lll. Timber industry 022 5.85 3.77 0.07 1.34 0.82
(0.13) (-1.36) (0.87) (0.19) (143)  (-0.85)
IV. Paper and printing .4 48 0.006 1.28 ***
(-5.89) (0.097) (7.61)
V. Chemicals, oil, rubber 15.94
and plastic 8.85 %% 14,01 ** R T I T R WV
(5.29) (-7.51) (465) (4.31) (752) (-4.60)
VI. Non-metallic mineral
products 2.20 %% 11,64 % 2.50 ** 0.85 ***
(-5.83) (1.88) (-1.88)  (9.84)
10.88
VIL. Metals 6.83 %0 QA5 E k] ]G A D @A%ek D 3wk
(7.83) (-6.82) (5.60) (-5.99) (6.97) (5.46)
VIIl. Machinery and
equipment 5.27 %% -7.64 0.82 -1.05** 183 0.24
(6.32) (-0.30) (0.03) (-5.02)  (0.31) (0.04)
IX. Other manufacturing 1043 »* .1223** 232  -230** 294** 043
(5.18) (-3.38) (0.75)  (4.64) (343) (-0.60)

Notes: t-values in parentheses. Superscripts *afit] *** indicate significance at 10%, 5% and 1%,

respectively.

However, as one consistently has salaries beloduygtivity while the other has switching
between which is higher, we have no general coieigsas to why these two divisions
behave this way and leave the issue to furtheareléncluding case studies of the firms
within these two divisions. If the firms are atde in size, both world (Brown & Medoff
1989) and Mexico in particular experience (Lopezyado 2003) suggest wages could be
high due to firm size. The finding of no link betve productivity and real wages in
manufacturing is found in other developing coustrés well such as Turkey (Yildirim
2015).
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CONCLUSIONS

Theoretically, salaries and productivity should dmntegrated — higher productivity
corresponds to higher salaries. In the Mexican rffaatwring industry, salaries are more
sensitive and volatile to events in the economylevhroductivity shows a more stable
growth trend during 1993-2015. Some movements se¢enindicate a lack of
synchronization. For example, salaries were imgleyeboth the 1995 Peso crisis and the
Great Recession (2008) but productivity was onlgagted by the latter. Both variables
grew strongly after 1995 but had a more horizottahd after 2008. Results using
econometric methods with structural changes adtiduisupport to descriptive statistics
highlighting a negative relationship between sekarand productivity indicating a
deterioration of the Mexican workers salaries. Supfor cointegration fails only for two
sectors (Division IlIl: Timber industry and Divisidfil: Metals). In summary, higher labor
productivity has not been rewarded with highersegasuggesting Mexican workers are
underpaid and Mexican manufacturing firms havehilgber productivity and profits that
can support salary and benefit increases. Thgbehprofits are likely to be one factor in
the decline of emigration to the United States Witias fallen to a net zero in the past few
years suggesting that though Mexican workers acklpss than theory predicts, they are
also staying in Mexico more.

Mexican economic growth has been unsatisfactorthaseconomy opened up
following the joining of GATT in the 1980s. Moreexifically, the annual rate of growth
of per capita gross domestic product between 1882815 averaged 1.3% which is below
the population growth rate of 1.7%. Further, thewgh has not been erratic. In 1995, the
“tequila crisis” led to a -8.7% contraction, wh2€01 and 2002 contracted at rates of —
0.7% and —0.2%. More recently, the world crisi2098/2009 yielded a -6.3% contraction
for 2009. At the same time, the federal governniest prioritized rigid macroeconomic
control especially with regards to inflation. Histally, the Mexican economy moved
from high double digit inflations in the 1980s tml (below 5%) single digit rates in the
2000’s. Indeed, many macroeconomic rates sudieasxthange rate, unemployment, and
interest rates followed this pattern. Salaries alsre cut by up to 70% in real terms. The
facts highlight that Mexico needs sustained econgmawth that includes sustained salary
growth with the virtuous circle of increased congtion as workers earn more adding to
sustainability. Mexico must move past an histanacern about inflation to the current
reality that wages being below labor productivitgans they can grow without causing a
wage-price spiral.

During the sample period, public investment alsih fla the 1970's public
investment was 1.5% of GDP but by 2000 it was A% and remained low 2001-2008.
The percentage is the lowest in over 70 years.e ltile U.S., infrastructure has been
neglected and needs repair. Public investmenbeaim part complemented by foreign
direct investment which can be attracted by allgwforeign firms to participate in
increasing manufacturing wages by bidding for hpggbductivity workers along with
domestic firms. If domestic firms insist on undeyimg their workers, foreign firms can
fill the gap. We see this with new car productiorPueblo state for example. Higher
wages will further drop immigration north whichgsite low already. President Obrador’s
$30 billion aid initiative to support Central Ameain countries will also help stem the flow
of migrants flowing from further south who are seeking to get to the U.S., but instead
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want to work in Mexico. Further, as the new presids from one of the poorest southern
regions of Mexico support for unionized workers @gling higher wages is likely.

ENDNOTES

! Two regime shifts in equation (7).

2The INEGI website is https://iwww.inegi.org.mx . Mospecifically, the data on productivity and
salaries for the period 2005-2015 is found at:shitwww.inegi.org.mx/temas /productividadsec/.
For earlier years using the old classification @2908) the data on nine industrial divisions was
removed from the INEGI website but are availabtenfthe authors upon request.

3 https://fred.stlouisfed.org.
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