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ABSTRACT

Building industry continues to be an outstanding activity in Mexico. This paper analyzes
its performance considering basic economic elements. For statistical purposes, this
sector is classified in residential and non-residential premises. The period under
analysis is from 2003 to 2022 on an annual basis. Gross output of residential building
construction has grown 1.9%, below nonresidential sector (2.6%). The expansion of
gross output in the rest of the economy has been 2.5%. After the Great Recession in
the United States, the number of Mexican job posts in building construction has been
declining. Unlike nonresidential building construction, the coefficient of employment
with respect to intermediate consumption is elastic regarding residential building
construction. Hence, this last sector exposes a labor intensive profile. Compensation
of labor continues to depict a declining share of gross value added as from the second
decade of this century. A rise of this last variable in relation to gross value added itself,
brings about a negative coefficient in product wages with one year lag. However,
product wages rose higher than real wages in residential and nonresidential building
construction. This wedge has operated in the benefit of labor as a final consumer.
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RESUMEN

La industria de la edificacién contintia siendo una actividad destacada en México. El
presente trabajo analiza el desempeiio de la construccién de edificios considerando
elementos econdmicos basicos. Para fines estadisticos, este sector se clasifica en
inmuebles residenciales y no residenciales. El periodo bajo analisis es de 2003 a
2022, con frecuencia anual. La produccién bruta de la construccién residencial ha
crecido 1.9%, por debajo de la no residencial (2.6%). La expansion del resto de la
economia ha sido de 2.5%. En las postrimerias de la Gran Recesion en Estados Unidos,
el nimero de puestos de trabajo en México ha venido disminuyendo. A diferencia de
la construccion de edificios no residenciales, el coeficiente del empleo con respecto
al consumo intermedio es elastico por lo que toca a edificaciéon no residencial. De ahi
que esta ultima se perfila como actividad intensiva en trabajo. A partir de la segunda
década de este siglo, la remuneracién de asalariados disminuye su participacién
dentro del valor agregado bruto. El incremento de esta Ultima variable con relacion
al propio valor agregado bruto, conlleva un coeficiente negativo en el salario medio
con un ano de retardo. El salario producto crecié mas que el salario real en ambos
sectores. La construccion de edificios ha perdido dinamismo en cuanto a empleos,
asi como en el salario producto, aunado a una expansion del excedente de operacion
como proporcién del valor agregado.

Palabras clave: Construccion residencial y no residencial, produccién bruta, puestos
de trabajo, consumo intermedio, cufia laboral.
ClasificacionJEL: Jo1,]23, L74, Né66.

1. Introduction

ccording to the World Bank (undated), Mexico is classified as an upper

middle income country. Regarding the Gini index, it fell from 0.460in 2018

to 0.435 in 2022. However, social disparities prevail. In 2022, 46.8 million
people were living in poverty, equivalent to 36.3% of the population. Within this
group, inhabitants under extreme poverty rose from 8.7 to 9.1 million during the
same time period (Coneval, 2023).

Two factors pertain to the above mentioned backwardness. On the one hand,
overcrowded dwellings prevail. Absence of basic services is an additional factor.
In 2022, 9.1% of the population faced the shortcomings specified in the first con-
straint, while 17.8% did not have access to basic services, according to the last
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source. These disadvantages underline the need of residential building construc-
tion for improving living standards.

According to the North American Industry Classification System (NAICS,
2022), residential building construction comprises: i) new single-family housing
construction; ii) new multifamily housing construction; iii) new housing for-sale
builders and iv) residential remodelers. In its turn, nonresidential building con-
struction is integrated by commercial and institutional building constructions.?
However, Inegi (undated) does not break down data beyond residential and non-
residential building construction.

In what follows, every reference of residential or nonresidential building con-
struction will be referred, for short, as residential or nonresidential construction.
In both cases, they allude to buildings. Other types of nonresidential construc-
tions which do not pertain to buildings, for instance, heavy and civil engineering
are being excluded in the present analysis.

Macroeconomic accounts are available for both sectors of this construction in-
dustry, providing a set of economic elements making possible an examination of
its behavior. Based on this information, a model is presented in the second part
of this paper. The following analysis is made considering both residential and
nonresidential construction activities. Initially, gross output growth of this indus-
try as well as regarding the rest of the Mexican economy is being estimated.

Afterwards, employment is measured by job posts, following the unit of ac-
count provided by the statistical agency. Intermediate consumption is analyzed
on its own, while its effect in employment is measured. Compensation of em-
ployees is singled out to estimate its trend. The wage rate is made dependent on
the gross operational surplus; this last one as a share of gross value added. The
wedge between product wages and real wages is gauged, due to inflation dispar-
ities. In the last section, conclusions are put forward.

2 This classification has been in force since 1994, as Mexico joined the North American Free
Trade Agreement.
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2. A model

The following set of equations evaluate residential and nonresidential construction.
Initially, gross output growth is estimated in these two sectors. In addition, it is
calculated for the rest of the economy by means of the following equation:

s f(4log log go; /pgoi) = ¢ )

where Ls means least squares, g0 stands for gross output, and Pgo i is the gross
value added deflator. In addition, i =1, 2, 3, while 1 stands for residential con-
struction, 2 for nonresidential construction, and 3 for the remaining sectors of the
economy. The variable cis the intercept, indicating the growth rate. The symbol 4
indicates that the dependentvariable whose growth is being estimated is stationary,
whilelog stands for logarithm and s stands for least squares.

The growth of job posts, as a proxy of employment, is estimated:

Is f(Alog log jp;) =c ©)

where jprepresentsjob postsandi=1,2,as1is referred to residential construction,
while 2 is for nonresidential construction. The intercept is specified with the letter
¢, to indicate the rate of growth. The symbol A indicates that the variable under
estimation is within the unit circle.

The expansion of physical circulating means of production is to be calculated
as follows:

Isf(4loglogici/pici) =c 3)

whereicrefers to intermediate consumption and Pic iis the deflator for this variable.
Values of 1and 2 are taken by subindexi. Number1and 2 stand for residential and
nonresidential construction, respectively. The letter ¢ stands for the intercept,
indicating the growth rate. The variable under estimation is to be stationary, as
indicated by the A symbol.

The pace of intermediate consumption expansion vis-d-vis the number of job
posts is to be estimated. If economies of scale are growing, a coefficient below
one is expected, and vice versa. The proposed equation is:

Is f(log jp;) = log ic;/Dici (4)
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as Jprepresents thejob postsandicis the value of intermediate consumption. The
subindexi=1, 2. Number1is to represent residential construction, while 2 refers
to nonresidential construction. The letter cis the intercept.

The estimated level of wages is to be related with the gross operational surplus
as a share of gross value added.

Is f(log lc;/jpi /Pgva i) = log gos; /gva; ()

An average wage is estimated by dividing the compensation of labor (cl;) by the
number of job posts (jp,), adjusted for inflation by the gross value added deflator
(Pyva ). Subindexitakes thevalues1and 2. Therefore, the first expression is a proxy
for average wages, duly deflated. In turn, gos refers to gross operational surplus,
while gva represents gross value added. Number 1 is referred to residential
construction and number 2 corresponds to nonresidential construction. This
expression estimates the effect of gross operational surplus as a share of gross
value added, in the level of average wages. A negative coefficient is expected, as
a higher share of gross operational surplus of the gross value added, would take
place at the expense of the above mentioned wages.

The gross value added inflation, as well as the consumer price index are pre-
sented as a ratio whose growth is being estimated.? Therefore, a wedge which
could arise between both, is to be estimated as follows:

Is f(Alog pyap i/pcpi) =c (6)

where Byyq i is the price index for gross value added, while Pcpiis the consumer
price index. The subindex takes the values of 1 and 2, referring to residential and
nonresidential construction, respectively. If the coefficient is above one, inflation
regarding the value of labor power in construction would be higher than the
purchasing power of the laborer demanding final goods, and vice versa.

3 The price index faced by the labor force purchaser need not be the same as the price index
endured by labor when purchasing final goods and services.

Denarius, num. 47 97



Julio Goicoechea

3. Data

The data for the above model is made available by the local statistical office, i.e.,
Instituto Nacional de Estadistica y Geografia (Inegi, undated). The variables have been
drawn from the composition of gross output by industry on an annual basis from
2003 t02022, at prices of 2018. They are nested in the Banco de Informacion Econdmica
of the above mentioned statistical agency. An exception is the consumer price index.
Whileitis estimated by the same source, is available on a monthly basis since 1969.

4. Results

The estimates of the model are presented following the sequence of the previously
outlined equations. Before the results are put forward, a succinct information
regarding statistical description of the variables involved is provided.

4.1 Gross output

When comparing the extent of gross output of residential and nonresidential
construction in Mexico, substantial differences arise. On average from 2003 to
2022, the gross output of the formeris 2.2 times larger, compared to nonresidential
construction (Table 1). Residential construction represents 4.3% of the Mexican
gross output. This proportion falls to1.9% regarding nonresidential construction.

TagLe 1. GROSS OUTPUT. RESIDENTIAL AND NONRESIDENTIAL CONSTRUCTION,
AND MEXICO. 2002-2024 (BILLIONS OF PESOS OF 2022)

Residential Nonresidential Mexico*
Mean 1,804.3 815.6 41,942.4
Median 1,803.2 827.1 42,347.7
Maximum 2,001.9 885.5 47,838.2
Minimum 1,492.3 619.0 35,413.2
Cv 0.078 0.077 0.090
Observations 20 20 20

*Excludes residential and nonresidential construction.
Source: Estimates based on Inegi.
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Residential construction exposes a small coefficient of variation (0.078). This sta-
tisticis similar for nonresidential construction (0.077). The coefficient of variation
regarding gross output for Mexico as a whole is slightly higher (0.090).
Residential construction has expanded at 1.9% annually on average between
2004 and 2022 (equation 1.1).* In order to obtain this result, dichotomous vari-
ables were introduced. During the biennial 2009-2010, in the aftermath of the
Creat Recession,® this activity fell 9.0%. In 2020, the Covid-19 disease caused a
substantial contraction (20.2%). A moving average of third order was introduced.

lS Agor/pgor = 0.019 — 0.090 D2009_2010

(3.18)***  (-3.08)***
(1.2)
—0.202D,0,0 — 0.848 MA(3)
(-5.19)**x (-9.92)%**

R?zadj.=0.73 Schwarzcriterion=-3.43 DW.=1.97 2004-2022 n=19

Nonresidential construction gross output exposes a growth of 2.6% annually
(equation 1.2). The above rate entails several shortfalls. The first one took place
in 2009, with a contraction of 10.7%, resulting from the Great Recession. In 2013,
budget constraints for construction left their mark with a reduction of 13.8%.°
The cancellation of a new airport for Mexico City at the outset of 2019, coincided
with a contraction of 12.8% in this sector.” A larger setback took place during the
following year, i.e., 2020, with a reduction of 31.4% in the gross output of this
sector. During the last two years for which data is available, i.e., 2021 and 2022,
a rebound of 14.7% in gross output has taken place. This expression required a
moving average of third order.

4 The stationary test of the variables which appear in the present section are reported in the
Annex, Table A1.1.

5 This economic contraction lasted from December 2007 to January 2009 (NBER, undated).

¢ Banco de México (2013, 2014). According to Real Estate Market (2014), the construction in-
dustry underwent a downturn in 2013.

7 Nuevo Aeropuerto Internacional de la Ciudad de México (NAICM, 2016). The official interrup-
tion of this major infraestructure project was made public on January 3, 2019.
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Is Ag0ny/Pgor = 0.026 — 0.107D3009 — 0.138D,013 — 0.128D519
(5.28)*** (-3.88)***  (-5.90)*** (-5.41)***
(1.2)
—0.314D550 + 0.147D5031 2022 — 0.909MA(3)

(-13.41)%%%  (7.97)k#* (-22.93)%*x

R?adj.=0.95 Schwarzcriterion=-4.12 DW.=1.99 2004-2022 n=19

Gross output expansion in Mexico grew at 2.5% between 2003 and 2022, as exposed
inequation (1.3).8 This rateis similar to nonresidential construction between 2003
and 2022. In 2008-2009 a shortfall (-8.4%) is observed, as a result of the Great
Recession. The Covid-19 disease broughta contraction of 9.3% in 2020. A recovery
in the following years was experienced, attaining 4.5% in the period 2021-2022. A
moving average of second order was required.

IS DGO/ Pgo mx = 0.025 — 0.084D;005_2000 — 0.093D;020
(3.39)%** (-9.54)*** (-9.23)***
(1.3)
+ 0.045D5051—2022 — 0.999MA(2)
(6.17)*** (5.79)***

R?adj.=0.85 Schwarzcriterion=-5.05 DW.=216 2004-2022 n=19

When the economic product is measured, usually the reference is the Gross Domestic
Product ata national level. Alternatively, Gross Value Added is considered regarding
specific industries. This last concept has a limitation, as it does not consider the
structure of production (Hulten, 1992). It overlooks intermediate consumption.
No production could take place without this last component. Besides, it provides
relevantinformation about the structure prevailingin such process. The relevance
of gross output itself has ignited a copious debate about its merits in recent de-
cades, i.e., Skousen, 1990, 2017;Jorgenson et al. 2006. There are also criticisms and

8 Gross output for Mexico is being estimated net of both residential and nonresidential construc-
tion, in order to avoid endogeneity.
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reservations of voices who are satisfied with reducing the product to value added
including capital depreciation (Colander, 2014). The relevance of gross output is
attested by statistical agencies.’

4.2 Employment

National accounts provide data onjob posts as a proxy for employed population.
Residential construction estimates 1,839.5 thousand job posts, on average, from
2003 to 2022 (Table 2). The nonresidential sector reached, on average, 690.7
thousand job posts.

TaBLE 2. EMPLOYMENT. RESIDENTIAL AND NONRESIDENTIAL CONSTRUCTION. 2002-2022
(THOUSANDS OF JOB POSTS)

Residential Nonresidential
Mean 1,839.5 690.7
Median 1,836.1 692.2
Maximum 2,111.3 792.5
Minimum 1,437.9 563.1
Ccv 0.084 0.100
Observations 20 20

Source: Estimates based on Inegi.

The coefficient of variation of job posts in residential construction is lower (0.08), in
comparison to nonresidential construction sector (0.100). Hence, job posts register
more fluctuations in this last sector. The remaining figures on Table 2 indicate that
residential construction employs more workers, in comparison with its counterpart.

Residential construction employment expands from 2003 until 2007 (equa-
tion 2.1).” During this period it grew at 8.1%, annually. In the following years,

° Recently, the Bureau of Economic Analysis has been producing gross output series by industry
on a quarterly frequency as from April 2014. As from 1950 in Mexico, intermediate consumption
alongside gross value added conforming gross output have been part of the national accounts
with an annual frequency since 1950 (Banco de México, 1969).

10 The unit root tests for the equations in this section are in the Annex, Table A.1.2.
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a contraction has prevailed in terms of job posts. During the next decade, from
2008 to0 2018, its growth fell 7.1% yearly. During 2009 a setback was experienced,
contracting 14.9%, following the end of the Great Recession in the United States.
A subsequent fall of -12.3%, from 2019 until 2022." A moving average of first or-
der was introduced.

Is A log jp, = 0.081 ¢ — 0.071 Dyyos_z018 — 0-149D5000
(6.36)*%  (-5.20)r (-4.40) ¥
(2.1)
—0.123 D2019-2022 + MA(1)
(-8.35)%*+ (-5.64) %"+

R?zadj.=0.78 Schwarzcriterion=-3.50 DW.=1.97 2004-2022 n=19

Regarding nonresidential construction employment,job posts grew from 2003 to
2008 at5.0%, annually (equation 2.2). The same rate was attained in 2011 and 2012.
For the rest of the years, a decline ensued. The local effect of the Great Recession
made itself felt in 2009-2010, causing a drawback of 13.5%. From 2013 to 2018, a
downfall of 6.8% is registered.”? As from 2019, a four year period of contraction
was established,™ reaching 9.6% on average, until 2022. In addition, the Great
Recession caused a contraction of 13.6% in 2009 and in 2010. A moving average
of first order has been introduced.

Is Alogjp,, = 0.050 ¢ — 0.135D,000_2010 — 0-068 Dyg13—2018
(.65 (31 (o7yen
(2.2)
—0.096 Dyg10_5002 — 1.00 MA(1)
(-5.29)%** (-8721 4y*xs

R?adj.=0.60 Schwarzcriterion=-2.72 DW.=1.92 2004-2022 n=19

11 The beginning of this period of negative growth coincides with the government decision to
cancel the construction of a new airport in Mexico City (see footnote 8)

12 This period coincides with the presidential term of Enrique Pena Nieto.

13 This period includes 2019. Regarding this year, see footnote 8.
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4.3 Intermediate consumption

According to the System of National Accounts, intermediate consumption amounts
to the value of goods and services being consumed in the production process.™
An alternative definition of an agency of the United Nations is more explicit. It
specifies that those goods and services in terms of value are consumed as inputs
in the production process.” In physical terms, it is correct to claim that they are
consumed or even transformed. However, in value terms, intermediate consump-
tion is transferred to the product as part of the production expenses, becoming a
component, in turn, of the value of the product as a whole.

Between 2002 and 2022, the average intermediate consumption for residen-
tial construction averaged 817.1 billion pesos of 2022 (Table 3). Nonresidential
construction required an intermediate consumption of 502.4 billion pesos, also
for2022. This last figure amounts to about three fifths in comparison to the value
demanded by residential construction. The dispersion of residential and nonres-
idential constructions are similar, i.e. 0.076 and 0.077, respectively.

TABLE 3. INTERMEDIATE CONSUMPTION. RESIDENTIAL AND NONRESIDENTIAL
CONSTRUCTION. 2002-2022 (BILLIONS OF PESOS OF 2022)

Residential Nonresidential
Mean 817.1 502.4
Median 819.0 508.6
Maximum 911.3 546.6
Minimum 692.7 380.6
Cv 0.076 0.077
Observations 20 20

Source: Estimates based on Inegi.

14 sNA (2008).
15 FAO (1996).
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The growth of intermediate consumption for residential construction has been
modest, attaining 2.8% from 2004 to 2022 (equation 3.1)." This result conveys the
incorporation of dichotomous variables. In 2009, following the end of the Great
Recession in the United States, the demand for intermediate consumption receded
14.6%. During the first year of a presidential term, i.e., 2013, it fell 21.1%. The Covid-19
disease was responsible for the setback in the demand of these inputs by 21.1%.

Is Alogic,/pic+ = 0.028 ¢ — 0.146 D49
B27)*% (A D1y

(3.1)

—0.121D,p43 — 0.211D,,,
(-5.94)**x* (-3.41)x**

R?adj.=0.75 Schwarzcriterion=-3.52 DW.=1.52 2004-2022 n=19

As for nonresidential construction, it grew 2.6% annually for the period from 2004
to2022 (equation 3.2).” This expansion is slightly below the increase in residential
consumption. There was a delay in the effect of the recession which prevailed in
the United States during 2008. It affected the intermediate consumption with a
reduction 0f14.3% in 2009.

lS A lOg l'Cnr/picr - 0.026 Cc— 0.143 D2009 - 0.125 D2013
(4.30)%** (-4.33)%%x (-4.40)*+

—0.100 D519 — 0.287 D,y
(-3.80)*** (-10.29)***

(3.2)

+0.124 Dygp1—2022 — 0.863 MA(4)
(6.18)%#% (-5.42)%5*

R?zadj.=0.94 Schwarzcriterion=-3.96 DW.=2.62 2004-2022 n=19

16 Unit roots for this equation are reported in Annex A, Table 1.3.

17 In Annex A, Table 1.3, unit roots are reported.
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Continuing with equation (3.2),in 2019 a contraction of10% on the demand for the
variable under consideration, is coincident with the cancellation of a new airport.™
The following year, due to the Covid-19 disease, the same variable fell 28.7%. A
recovery followed for the next two years, i.e., 2021 and 2022, growing at a rate of
12.4% on an annual basis. A moving average of fourth order was introduced.

4.4 Job posts and intermediate consumption

In the previous section, intermediate consumption and job posts have been each
considered on their own. In the present section, the incidence of the formerin the
last one is to be considered for each sector.

The elasticity of job posts in relation to intermediate consumption is 1.26
(equation 4.1).” An increase in intermediate consumption, albeit modest consid-
ering its growth rate, has not been conducive to a reduction in the number of job
posts, exposing an elastic coefficient (1.26). In terms of intermediate consump-
tion, residential construction reveals itself as a labor intensive activity.

Islog jo, = 1.25log ic,/Pic+ + 0.003 D,yq5 * logic, /pic~
(19.23%xx 237y
4.2)
+0.005D,0512022 — 2.72 ¢
(. T1yr* (-2.93)%x

R?zadj.=0.96 Schwarzcriterion=-4.77 DW.=2.00 2003-2022 n=20

Areduction in housing finance granted by Instituto del Fondo Nacional de la Vivienda
para los Trabajadores (Infonavit) took place in 2013.° This led to an effect close to
zero of intermediate job posts during that year. A similar setback took place as
from the inset of Covid-19 disease in 2020, lasting until 2022.

18 See footnote 7.
1% The cointegration test for this equation is reported in Annex B, Table A.2.1.

20 Banco de México (2013).
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Regarding nonresidential intermediate consumption, the effect in job posts
resulted in a coefficient of elasticity below one (0.71), as shown in equation (4.2).”
In this case, a growth in the use of this materials of production, results in a reduc-
tion of required job posts. It would imply a degree of efficiency in the use of [abor.
Asthevalue of intermediate consumption did rise, the workforce has increased in
a less than a proportionate fashion.

Is log jpny = 0.7110og icyy/Picnr + 0.08 Dgg7-2012

(5.60)*** (3'45)***
(4.2)
_0.15 D2021_2022 + 4.16 C
(-4.65)*** (2.51)%*

R?adj.=0.82 Schwarzcriterion=-3.05 DW.=1.73 2003-2022 n=20

A couple of dichotomous variables were introduced. The first one corresponds
to the years from 2007 to 2012.22 As a result, the amount of both intermediate
consumption andjob posts were reduced during this lapse. A negative coefficient
applies for the period 2021-2022, in the aftermath of the Covid-19 disease. During
both years, a drastic fall in job posts took place.

Equations (4.1) and (4.2) differ from the orthodox specification. Employment
is commonly specified as a function of the product wage (Hall,1991). In this fash-
ion, itis a derived demand for a production factor in the case of fixed proportions
(Marshall, 1890).% In ([1932] 1963), Hicks generalizes the demonstration of Mar-
shall while considering variable proportions.

Within the orthodox framework, labor derived demand elasticities are calcu-
lated assuming that labor is a homogenous element of production. A negative
slope is expected in the long run. However, specific estimates can vary consid-
erably. On this point, an extensive survey of the literature is found in Hammer-
mesh (1993).

21 In Annex 2, Table 2.1, the corresponding cointegration test is reported.
22 President Calderdn Hinojosa was in office during this period.

23 Restated by Pigou (1938).
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4.5 Compensation of labor and gross value added

The disbursements to pay the workforce, i.e., compensation of labor, are being
examined without considering to the number of workers involved. Such payroll
becomes a share of the gross value added. Initially, both magnitudes are presented,
considering in turn, residential and nonresidential construction for each variable.
Afterwards, its extent throughout time is estimated. In principle, the proportion
which the first bears in relation to the second one, implies a distributive share
whose trend is to be established.

TaBLE 4. COMPENSATION OF LABOR AND GROSS VALUE ADDED. RESIDENTIAL AND
NONRESIDENTIAL CONSTRUCTION. 2003-2022 (BILL]ONS OF PESOS OF 2022)

Labor compensation Gross value added
Residential | Nonresidential | Residential | Nonresidential
IEET 310.6 106.8 987.8 313.2
Median 314.7 109.6 986.6 318.4
Maximum 354.2 123.3 1,114.3 338.9
Minimum 262.17 79.05 800.34 238.37
Cv 0.082 0.116 0.085 0.078
Observations 20 20 20 20

Source: Estimates based on Inegi.

The outlays regarding the wage bill for residential construction was 310.6 billion
of pesos for the period 2003 to 2022 (Table 4). This amount is steadier that the
nonresidential disbursements, which reached 106.8 billion pesos of 2022. The
coefficient of variation was 0.08 for residential construction, while 0.12 was obtained
for nonresidential construction, exhibiting a larger variation.

Gross value added averaged 987.8 billion pesos of 2022 for residential con-
struction from 2003 to 2022. The dispersion of gross value added regarding resi-
dential construction is slightly larger (0.085), in comparison to its nonresidential
counterpart (0.078).
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GRraprH 1. COMPENSATION OF LABOR AS A PROPORTION OF GVA.* RESIDENTIAL
AND NONRESIDENTIAL CONSTRUCTION. 2003-2022 (%)

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

‘ @ Residential ==+ +Nonresidential

*Gross value added adjusted for inflation.
Source: Estimates based on Inegi.

Continuing with residential construction, from 2003 up to 2012, the participation
of the compensation of labor in gross value added remains with minor changes,
averaging 33.6% (Graph 1). As from 2013, the share of labor in gross value added
starts falling, reaching 27.8% in 2019. Its recovery of 30.6% in 2020, is followed by
a fall below 28% in the following years.

Nonresidential construction averaged 36.4% from 2003 until 2013. This sec-
tor initiates its downfall in 2014 finding a respite 0f 31.8% in 2019. The year 2020
meant a recovery of 35.4. It reinitiates a downfall with a new bottom of 23.6 in
2022.

The brief boost of the share of labor compensation in both sectors is to be due
to two factors. Value added fell due to the pandemic, while there was a tendency
to preserve labor during adverse periods. This takes place considering the diffi-
culty of finding an adequate workforce when a recovery takes place. It would im-
ply that an element of labor hoarding has taken place.?

Regarding the economy as a whole, the fall of labor compensation as a pro-
portion of grow value added appears to be a general pattern in recent times.

24 In turn, it would squeeze profits (Munley, 1981).
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Stockhammer (2012) finds a falling trend among an array of high-income oecp
countries using data from the beginning of 1970s until 2010.%

Manyika et al. (2019) observe that the above proportion did drop in the United
States from 63.3% in 2000 to 56.7% in 2016. Construction is quoted as one of the
twelve sectors which explain much of this decline. In another paper for the Unit-
ed States, Abdih and Danninger (2017) find that several elements, i.e., change in
capital labor ratios, foreign input intensity, automation of routine tasks as well as
steep declines in unionization, play an important role for this decline.

Regarding Mexico, for Ibarra and Ros (2019), the fall in the compensation of
labor as a share has been considerable.?® They estimate a share of 28% in 2015,
down from a rate close to 40% in mid-1970s. In searching for a cause, these au-
thors note a fall in what they call union density and the establishing of a mini-
mum wage policy. As an outcome, a higher profit share is attained according to
these authors.

FollowingJoan Robinson (1923), a substantial amount of literature has emerged
introducing the element of monopsony power to explain a profit share escalade.”
Oseguera Sauri (2020), following Manning (2005), examines the existence of such
power in the labor market, associated with the concentration of firms in Mexico.
This study is done both in the formal and informal sectors of the economy, using
the Herfindahl-Hirschman Index. A means to deter the concentration that she
finds through a panel study, relies in the countervailing authority of the local an-
titrust commission.?®

4.6 Product wages and gross operational surplus as a share

To estimate the wages paid to labor considering his role in the production process,
the price index of gross value added is utilized.? The product wage for labor in

25 This author labels the above proportion as wage participation, to briefly identify this share.
26 The proportion by these authors is labelled as labor income share.

27 Along these lines, some examples are hereby mentioned: Boal and Ransom, 1997; Bhaskar et
al., 2002; Ashenfelter et al., 2010; Hirsch et al., 2018.

28 Comision Federal de Competencia Econdmica has produced a public guide to estimate the
concentration of firms (Cofece, 2015). The very existence of this commission is uncertain, along
several regulatory agencies by the current government.

2% In the next section, product wages are considered in some detail.
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residential construction was169.1 thousand pesos of 2022 for the 2003-2002 period,
on average (Table 5). The lowest wage registered, i.e., 156.3 thousand pesos,* is
similar to the average product wage of nonresidential workers. A difference of
about one tenth in payment prevails among both groups of labor. The exception
is regarding the maximum levels, as the gap between both falls.” The dispersion
between both groups, measured by the coefficient of variation, is similar. In the
case of residential construction, it is 0.049, slightly lower in comparison to its
nonresidential counterpart (0.053).

TaBLE 5. PRODUCT WAGES. RESIDENTIAL AND NONRESIDENTIAL
CONSTRUCTION. 2003-2022 (THOUSAND OF PESOS OF 2022)

Residential Nonresidential
Mean 169.1 154.5
Median 171.3 155.8
Maximum 185.2 174.0
Minimum 156.3 139.7
Cv 0.049 0.053
Observations 20 20

Source: Estimates based on Inegi.

The statistical information available for gross operational surplus includes depre-
ciation of capital. For residential and nonresidential construction, the percentage
accrued to gross operational surplus isin the vicinity of two thirds. Such proportion
is slightly above such share (67.9%) in the case of the former, and narrowly below
(65.1%) the last one (Table 6).

30 This wage was reached in 2021.

31 Their difference is 6.1%.
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TABLE 6. RESIDENTIAL AND NONRESIDENTIAL CONSTRUCTION. GROSS OPERATIONAL
SURPLUS AS A SHARE OF GROSS VALUE ADDED. 2003-2022 (PERCENTAGE)

Residential Nonresidential
Mean 67.9% 65.1%
Median 66.7% 63.4%
Maximum 72.2% 75.7%
Minimum 65.9% 62.6%
Cv 0.034 0.054
Period 20 20

Source: Estimates based on Inegi.

The previous participation reached a maximum of three quarters of CDP (75.7%),
fornonresidential construction. For its residential counterpart, such proportion rose
beyond seventy percent. The lowest level of gross operational surplus as a share
for residential construction surplus was close to two thirds (65.9%) and beyond
three thirds (62.6%) regarding nonresidential construction.

Considering average wages,** and gross operational surplus as a share, the rela-
tion of the former as a function of the last one regarding residential construction,
is estimated as follows:

Is log cl./jpr /Pgvar = —1.25log (gos,/gva,)_1 —2.27 ¢
(6.89)%** (-32.06)***

(5.1)

R*adj.=0.72 Schwarzcriterion=-4.44 DW.=1.44 2004-2022 n=19

According to equation (5.1), there is a liaison between operational surplus as a share
of GDPwitha oneyear lagand average wages.® In this case, a negative coefficientis

32 Estimated as a ratio of the compensation of labor and job posts deflated by the corresponding
gross value added.

33 For this last variable, see the previous footnote.
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being obtained (-1.25) .3 Therefore, an increase in the share of the above mentioned
operational surplus, redounds in a substantial reduction in average wages.
Concerning nonresidential construction, the following estimate is obtained:

Is log clpy/jDnr /Pgvanr = —0.8110g (g0Snr/gvan,) -4
(-3.71yk**
(5.2)
—2.29¢
(-23.23)%**

R?zadj.=0.41 Schwarzcriterion=-3.65 DW.=1.43 2004-2022 n=19

Alink between the share of gross operational surplus as a share and average wages
is registered regarding nonresidential construction. An elastic coefficient (-0.81)
is obtained. In consequence, an increase in the operational surplus as a share has
an opposite effect in average wages.

Ifitisassumed thatvalueadded is a given magnitude, it follows thataninverse
relation between profits and wages woved apply. This last relation is expressed
by Ricardo ([1821] 2001). It would be expected that average wages, in the previous
model, would bear a negative relation with the gross operational surplus as a
proxy for profits, placed as a share of gross value added.

4.7 Product wages and real wages

The examination of the compensation of labor as well as the corresponding estimate
of average wages divided by job posts, has been systematically considered as an
element of the production process until now. In this role, labor performs a role
as a supplier of value added. In this respect, the compensation of labor as well
as wages, have been adjusted for inflation with the gross value added deflator.
Product wage refers to this process.

Labor also performs an additional role in the market, this time as a final con-
sumer. Inthis role, labor becomes a demanding agent by spending his wages. Itis
by the consumer price index that these wages are adjusted for inflation. Hence,
an estimate of what is known as real wage is obtained.

34 Regarding equations (5.1) and (5.2) cointegration tests are found in Annex B, Table 2.2.

112 Departamento de Economia, UAM-Iztapalapa



Residential and nonresidential building construction in Mexico:
Assessing its economic performance

As the rate of inflation between gross value added in residential construction
on the one hand, and the consumer price index on the other need not coincide, a
wedge arises, to be estimated as follows:

ls Alog Pyap r/Pepi = 0.020 ¢ — 0.096 D349
(9.42)1 %% (=5.48)%*

(6.1)

(-4.12y%%x (-8.28)%**

R?adj.=0.38 Schwarzcriterion=-4.48 DW.=1.53 2004-2022 n=19

The price index growth for residential output has outpaced the increase of the
consumer price index. The ratio of the former with respect to the last one is of
2.0%, obtained from equation (6.1).3 The price of the same average labor for the
production process is higher as an element of production vis-a-vis its purchasing
power as a final consumer. This difference runs in the benefit of labor as consumer.
The compensation received is higher, considering the disbursement made in the
purchase of labor power.

As far as nonresidential construction is concerned, the wedge between both
price indices yieeds the following results:

ls Alog Pyap nr/Pepi = 0.021 ¢ — 0.081 Dyoy3 — 0.799 MA(3)

(6.2)
(4.92)%*% (3556 % (-5 ]3)ke

R?adj.=0.36 Schwarzcriterion=-4.22 DW.=136 2004-2022 n=19

The ratio between the gross value added deflator and the consumer price index
exposes a growth of 2.1%. As in the case of residential construction, the product
wage is higher that the real wage. It operates in the benefit of [abor due to the
lower increase in the price of final goods, in comparison to the price index of
the value added that labor creates.

35 In Annex 2, Table 2.3 cointegration tests for equation (6.1) and (6.2) are reported.
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In neoclassical economics, the wedge is further identified as the gap between
the marginal product of labor and the marginal rate of substitution of consump-
tion for leisure (Shimer, 2009). A clarification is made by Kehoe et al. (2016), as
the last one refers to a consumption labor-choice which happens to be static
with the former.

Bosworth and Perry (1994), find that while real wages for the United States
have remained below product wages, the former have been falling 3 This pattern
is being observed from the beginning of 1970s until the end of 1993. While these
authors analyze this data along with productivity, the gap between these wages
has been widening. Product wages have even exposed a modest decrement.

Conclusions

Key economic elements drawn from the economic accounts for the construction
sector in Mexico are examined. The period under analysis is from 2003 to 2022.
Gross output of residential construction has grown at a slower pace (1.9%), in
comparison to nonresidential construction (2.6%). The gross output of the rest of
the economy grew at an annual pace of 2.5% during this period.

Employment has interrupted its growth. The proxy for its measurement are
job posts, as reported by the local statistical agency. They expose a contraction as
from the second decade of this century. Employment in residential construction
has fallen -7.1% from 2008 until 2018. Nonresidential construction faced a set-
back of-6.8% regarding employment from 2013 to 2018. In the first case, it did not
recover from the local effect in the aftermath of the Creat Recession. Residential
construction contraction coincides with the presidential term of Enrique Pefia
Nieto. Reductions in the workforce of both sectors have continued. From 2019 to
2022, the deterioration persists, falling -12.3% and -9.6%, respectively, for resi-
dential and nonresidential construction.

The growth of intermediate consumption in both sectors of construction has
been similar, i.e., 2.8% and 2.6% regarding residential and nonresidential com-
ponents, respectively. Various shortfalls took place due to recessions including

3¢ These authors refer to product wages as real compensation, while real wage is denoted as real
earnings. Both kinds of wages are estimated regarding hours.
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the Covid-19 pandemic, and a drop in housing finance. A recovery by nonresiden-
tial construction, growing at12.4% annually in 2021 and 2022 is attested.

Employment in nonresidential construction exposes its capacity to grow at a
lesser rate that the value of intermediate consumption, with an elasticity of 0.71.
This coefficient contrasts with the corresponding one for its residential comple-
ment (1.26), suggesting an element of labor intensity in this last sector.

The compensation of labor as a share of gross value added was stable regard-
ing residential construction from 2003 until 2012. This stability expands until
2013 regarding its nonresidential counterpart. While the average is 36.4% and
31.8% for the period as a whole, the compensation of labor share fell to 27.2%
and 23.6% in 2022, respectively. The recession of 2020 for residential construc-
tion and 2019-2020 for the nonresidential sector, implies a recovery of this
participation. This could be due to a fall in gross value added as well as labor
hoarding, as the industry was envisaging an economic recovery. The erosion in
labor shares appears to be a pattern on both national as well as international
settings.

The product wage is estimated in relation to the share of operational surplus
in value added. The elasticity for residential construction is -1.25, while -0.81 cor-
responds to the nonresidential sector, with a one year lag in both cases. A higher
share of gross operational surplus appears to be attained at the expense of lower
wages.

The product wage has been higher that the real wage for both construction
sectors during the period of analysis. This is due to a lower growth of inflation
of the consumer price index, in comparison to the index of gross value added in
both sectors. As a result, real wages have not been deteriorated.
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ANNEX A. UNIT ROOT TESTS

TagLE A.1.1. GROSS OUTPUT GROWTH RATES

Series: A log 01/Pgor

Period: 2005-2022

Observations: 18 after adjustments
Augmented Dickey-Fuller test statistic

t Statistic Test critical value
@) )
Constant -4.27 (-3.86)***
Constant, Linear Trend -4.54 (-3.69)**
None -4.41 (-2.70)***
Series: A log g0nr/Pgo nr
Period: 2006-2022
Observations: 17 after adjustments
Augmented Dickey-Fuller test statistic
t Statistic Test critical value
@ (2)
Constant -4.06 (-3.89)***
Constant, Linear Trend -4.27 (-3.721)**
None -4.14 (-2.73)***
Series: A log 80mx/Pgo mx
Period: 2005-2022
Observations: 18 after adjustments
Augmented Dickey-Fuller test statistic
t Statistic Test critical value
1) )
Constant -4.33 (-3.85)***
Constant, Linear Trend -4.18 (-3.69)**
None -3.86 (-2.70)***
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TaBLE A.1.2. EMPLOYMENT GROWTH RATES

Series: A log jp,
Period: 2005-2022
Observations: 18 after adjustments

Augmented Dickey-Fuller test statistic

t Statistic Test critical value
1) )
Constant -3.86 (-3.86)***
Constant, Linear Trend -4.20 (-3.69)**
None -4.04 (-2.70)***
Series: A log jpnr
Period: 2005-2022
Observations: 18 after adjustments
Augmented Dickey-Fuller test statistic
t Statistic Test critical value
1) )
Constant -4.31 (-3.86)***
Constant, Linear Trend -3.61 (-3.73)*
None -4.42 (-2.70)***
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TaBLE A. 1.3. INTERMEDIATE CONSUMPTION GROWTH RATES

Series: A log ic,
Period: 2005-2022
Observations: 18 after adjustments

Augmented Dickey-Fuller test statistic

t Statistic Test critical value
@) )
Constant -4.12 (-3.86)***
Constant, Linear Trend -4.46 (-3.69)*
None -4.27 (-2.70)***
Series: A log icy,
Period: 2006-2022
Observations: 17 after adjustments
Augmented Dickey-Fuller test statistic
t Statistic Test critical value
@) )
Constant -4.04 (-3.89)***
Constant, Linear Trend -4.22 (-3.721)**
None -4.16 (-2.73)***
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TABLE A.1.4. LABOR COMPENSATION GROWTH RATES

Series: A log lc/pgvar
Period: 2005-2022
Observations: 18 after adjustments

Augmented Dickey-Fuller test statistic

t Statistic Test critical value
@ )
Constant -3.29 (-3.86)***
Constant, Linear Trend -4.05 (-3.69)**
None -3.39 (-2.70)***
Series: A log len/gvanr
Period: 2006-2022
Observations: 17 after adjustments
Augmented Dickey-Fuller test statistic
t Statistic Test critical value
@ )
Constant -3.61 (-3.89)***
Constant, Linear Trend -4.21 (-3.71)**
None -3.45 (-2.73)***

Significance: ( )***:99%; ( )**:95%; ( )*: 90%.
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ANNEX B. COINTEGRATION TESTS

TaBLE B. 2.1. EMPLOYMENT AND THE RATIO OF INTERMEDIATE CONSUMPTION AND EMPLOYMENT

Series: jpy, ic /Pvabr

Observations: 17 after adjustments

Sample (adjusted): 2006-2022

Included observations: 17

Trend assumption: Quadratic deterministic trend
Lag interval (in first differences): 1 to 2

Unrestricted Cointegration Rank Test (Trace)

Hypothesized number of . Trace
. . . Eigenvalue L
cointegrating equations statistic
oy 2
None* 0.75 29.39
At most one* 0.28 5.65

Critical value Probability**

at0.05
©) )
18.40 0.001
3.84 0.018

Series: jpnr, i€ /Pvabnr

Observations: 17 after adjustments

Sample (adjusted): 2006-2022

Included observations: 17

Trend assumption: Quadratic deterministic trend
Lag interval (in first differences): 1 to 2

Unrestricted Cointegration Rank Test (Trace)

Hypothesized number of . Trace
: . . Eigenvalue L
cointegrating equations statistic
@ )
None* 0.53 16.63
At most one* 0.16 3.18

Critical value Probability**

at 0.05
3) 4)
15.49 0.034
3.84 0.075
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_ TaeieB.2.2. PRODUCT WAGES AND GROSS OPERATIONAL SURPLUS ASASHARE

Series: cl,/jpr/Pgvar, €bo; /gva

Observations: 17 after adjustments

Sample (adjusted): 2005-2022

Included observations: 18

Trend assumption: Quadratic deterministic trend
Lag interval (in first differences): 1 to 1

Unrestricted Cointegration Rank Test (Trace)

Hypothesized number of . Trace
. . . Eigenvalue L
cointegrating equations statistic
“y )
None* 0.44 18.51
At most one* 0.37 8.21

Critical value -
2t 0.05 Probability
®3) @]
18.40 0.048

3.84 0.004

Series: cly/iPnt/ Pgva nr, €b0nr /8Va
Observations: 17 after adjustments

Sample (adjusted): 2005-2022

Included observations: 18

Trend assumption: Quadratic deterministic trend
Lag interval (in first differences): 1 to 2

Unrestricted Cointegration Rank Test (Trace)

Hypothesized number of . Trace
. . . Eigenvalue L
cointegrating equations statistic
“y )
None* 0.51 20.43
At most one* 0.34 7.55

Critical value Probability**

at0.05
@) @)
18.40 0.026
3.84 0.006
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— TasieB.2.3.GROSS VALUE ADDED PRICE AND CONSUMER PRICEINDICES
Series: pvabr, Pipc

Observations: 17 after adjustments

Sample (adjusted): 2006-2022

Included observations: 18

Trend assumption: Quadratic deterministic trend
Lag interval (in first differences): 1 to 2

Unrestricted Cointegration Rank Test (Trace)

Hypothesized number of . Trace Critical value e e

cointegrating equations Eigenvalue statistic at 0.05 Probability
() ) 3) (4)

None* 0.57 25.33 18.40 0.005

At most one* 0.47 10.82 3.84 0.001

Series: Pvab nr; Pipc

Observations: 17 after adjustments

Sample (adjusted): 2005-

2022

Included observations: 18

Trend assumption: Quadratic determinis-

tic trend

Lag interval (in first differences): 1to 1

Unrestricted Cointegration Rank Test

(Trace)

Hypothesized number of . Trace Critical value .

cointegrating equations Figenvalue statistic at 0.05 Probability
@ ) 3) (4)

None* 0.65 22.19 18.40 0.014

At most one 0.18 3.52 3.84 0.061

Note. Trace test indicates no cointegration at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values
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