Working time and environmental pressures revisited:
A dynamic Panel Data Approach

Abstract

The growing attentions on working time issues in academic communities and policy
arenas are related to a tight associations with themes of utmost relevance to society,
such as income inequality (Bowles & Park, 2005), labor markets(Chang, Dong, &
MacPhail, 2011; Blank, 2014), and well-beings (Alesina, Glaeser & Sacerdote, 2006;
Pouwels, Siegers, & Vlasblom, 2008; Becchetti, Giachin & Pelloni, 2010). Policies to
promote environmental pressures reduction through less working hours are entering
with strength the climate change agenda worldwide, Hence, there is considerable
interest in understanding the effect of less working hours on environmental
degradations, both in theory and in practice.
Based then on the theoretical and practical relevance of working time issues,
scholars are endeavored to detect the relationship between work hours and
environmental impacts, and generally yield the significant correlations through
various methodologies and sampling countries. To be specific, previous attempts have
focused on the use of static techniques, such as multivariate regression and
first-difference panel regression. However, these “static” panel techniques do not
incorporate any temporal dependency (lags) of the dependent variable, ignoring the
fact that environmental indicators (carbon emission, energy use, etc) are likely to
correlate strongly over time. Therefore, in order to control for the dynamics of the
process and test whether significant correlations still explicitly exist in this new
framework, we employ dynamic panel techniques which contain one or more lagged
dependent variables in this analysis. Furthermore, restrictions existed among the
research samples and periods employed: most of prior studies have taken data from
developed economies as the empirical source of evidence, and correlations may be
changed along with different research periods.

Corresponding to these limitations, this study employs various static and
dynamic panel regression approaches to examine the relationship among 55 countries
worldwide over the period 1980-2010, findings are listed below:
The first, except for Pooled OLS, Fixed Effect Model and Random Effect Model,
we also employ the widely- used System GMM Approach, both confirming the
positive significant correlation between working time and carbon emissions at 1%
level. The magnitudes of coefficients for work-time are still the largest ones, although
they are substantially lower than their counterparts in static models. As can be seen,
all the regression results for the lagged dependent variables have strong positive
relationships at 1% significant level, reflects the temporally correlated nature of
carbon emissions.
The second, with regards to the interaction effects based on the classification of
country groups, we observe correlation of 1% significant level for developed
countries and 10% significant level for developing countries, illustrating that
correlation degree in developing countries is not as high as developed countries in
general. In fact, this findings is not surprising, since previous empirical works either
sampled developed countries such as OECD countries (Schor, 2008; Nässén, Larsson
& Holmberg, 2009; Knight et al., 2013), or aggregating developing and developed
countries as a whole (Rosnick & Weisbrot, 2006 ; Hayden & Shandra, 2009). No
specialized empirical research existed to date which examined the relations between
working time and environmental pressure for developing/developed countries.
Lastly, although the interaction terms of the first two periods (1980-1990,
1991-2000) are positive and significant at 1% level, coefficient of interaction term of
the third period (2001-2010) became negative, and no longer significant any more.
This unexpected finding implies that the significant relationship between work hours
and environmental pressures gradually de-linked during the past decade. Underlying
reason of this phenomenon may be that annual working hours per worker of the
developed countries remarkably declined, while total carbon emissions remain stable
with a peak point at 2005. Possible explanation of this situation lies in the fact that

increased non-work hours in developed countries enhanced the environmental impacts
through more energy- intensive activities (Nässén, Larsson & Holmberg, 2009;
Nørgård, 2013)

This study provides three improvements upon previous seminal works. First, we
used a sys-GMM dynamic analysis framework, which allows us to capture certain
cumulative dimensions of working hours` impact on environmental pollution. This
method take into account these aspects that were ignored by static techniques, such as
environmental degradation caused by long-term working time policy, or the effects of
population and urban population ratio on future environmental pressures.
The second contribution lies in the classification of developing and developed
country groups, which aims to detect and compare the nexus among them. Findings
show that correlations of developed economies are more significant compare to
developing countries in general.
Lastly, three periods are analyzed to examine the correlations which are able to
provide detailed information of interest. Results illustrate that nexus of work time and
carbon emission in the first period (1980-1990) and second period (1991-2000) are all
correlated at 1% significance level. Differently, no significant correlation occurs for
the third period (2001-2010), which showing a de-linking trend of the relationship
between working time and environmental pressures in recent years.

References
Ai, C., & Norton, E. C. (2003). Interaction terms in logit and probit models.
Economics Letters 80 (2003) 123–129.
Alesina, A., Glaeser, E. L. & Sacerdote, B. (2006). Work and Leisure in the United
States and Europe : Why So Different ? NBER Macroeconomics Annual 2005 ,
Vol. 20. MIT Press. URL: http://www.nber.org/chapters/c0073
Arellano, M., & Bond, S. (1991). Some Tests of Specification for Panel Carlo
Application to Data : Evidence and an Employment Equations. Review of
Economic Studies. 58(2), 277–297.
Ashford, N. and Kallis, G. (2013). A four-day workweek: A policy for improving
employment and environmental conditions in Europe. European Financial
Review. April-May: 53-58.
Becchetti, L., Giachin, E.; Pelloni, A. (2010). The relationship between social leisure
and life satisfaction. Working Paper No 63, 2010, University of Teramo,
Department of Communication
Black, S. E., & Lynch, L. M. (2001). How to compete: The impact of workplace
practices and information technology on productivity. The Review of Economics
and Statistics. 2001, vol. 83, issue 3, pages 434-445
Chang, H., Dong, X., & MacPhail, F. (2011). Labor Migration and Time Use Patterns
of the Left-behind Children and Elderly in Rural China. World Development,
39(12), 2199–2210. doi:10.1016/j.worlddev.2011.05.021
Doytch, N., & Uctum, M. (2011). Does the worldwide shift of FDI from
manufacturing to services accelerate economic growth? A GMM estimation
study. Journal of International Money and Finance, 30(3), 410–427.
doi:10.1016/j.jimonfin.2011.01.001
Druckman, A., Buck, I., Hayward, B., & Jackson, T. (2012). Time, gender and carbon:
A study of the carbon implications of British adults’ use of time. Ecological
Economics, 84, 153–163. doi:10.1016/j.ecolecon.2012.09.008
Ghosh, N. K., & Blackhurst, M. F. (2014). Energy savings and the rebound effect
with multiple energy services and efficiency correlation. Ecological Economics,
105, 55–66. doi:10.1016/j.ecolecon.2014.05.002
Grape, E., & Kolm, A.-S. (2014). Short-time work—Some long-run implications.
Economics Letters, 124(1), 30–32. doi:10.1016/j.econlet.2014.04.015

Hansen, B. E. (1999). Threshold effects in non-dynamic panels : Estimation , testing ,
and inference, Journal of Econometrics. Volume 93, 2 (December), Pages:
345-368.
Hayden,A., Shandra, J.M. (2009). Hours of work and the ecological footprint: an
explanatory analysis. Local Environment 14(6), 574-600.
Holtz-Eakin, Newey, and R. (1988). Estimating Vector Autoregressions with Panel
Data. Econometrica, 56(6), 1371–1395.
Kallis, G. (2011). In defence of degrowth. Ecological Economics, 70(5), 873–880.
Kallis, G. (2013). Societal metabolism, working hours and degrowth: a comment on
Sorman and Giampietro. Journal of Cleaner Production, 38, 94–98.
doi:10.1016/j.jclepro.2012.06.015
Knight, K. W., Rosa, E. a., & Schor, J. B. (2013). Could working less reduce
pressures on the environment? A cross-national panel analysis of OECD
countries, 1970–2007. Global Environmental Change, 23(4), 691–700.
doi:10.1016/j.gloenvcha.2013.02.017
Missemer, A. (2012). William Stanley Jevons’ The Coal Question (1865), beyond the
rebound effect. Ecological Economics, 82, 97–103.
doi:10.1016/j.ecolecon.2012.07.010
Nässén, J., & Holmberg, J. (2009). The effect of work hours on energy use: A
micro-analysis of time and income effects, 1801–1809.
Nørgård, J. S. (2013). Happy degrowth through more amateur economy. Journal of
Cleaner Production, 38, 61–70. doi:10.1016/j.jclepro.2011.12.006
Pouwels, B., Siegers, J., & Vlasblom, J. D. (2008). Income, working hours, and
happiness. Economics Letters, 99(1), 72–74. doi:10.1016/j.econlet.2007.05.032
Prescott, E. C., Rogerson, R., & Wallenius, J. (2009). Lifetime aggregate labor supply
with endogenous workweek length. Review of Economic Dynamics, 12(1), 23–36.
doi:10.1016/j.red.2008.07.005
Pullinger, M. (2014). Working time reduction policy in a sustainable economy:
Criteria and options for its design. Ecological Economics, 103, 11–19.
doi:10.1016/j.ecolecon.2014.04.009
Rao, B. B., Tamazian, A., & Kumar, S. (2010). Systems GMM estimates of the
Feldstein–Horioka puzzle for the OECD countries and tests for structural breaks.
Economic Modelling, 27(5), 1269–1273. doi:10.1016/j.econmod.2010.02.002

Rosnick, D., & Weisbrot, M. (2006). Are Shorter Work Hours Good for the
Environment ? A Comparison of U.S. and European Energy Consumption.
Center for Economic and Policy Research (CEPR).
Shao, S., Huang, T., & Yang, L. (2014). Using latent variable approach to estimate
China׳s economy-wide energy rebound effect over 1954–2010. Energy Policy,
72, 235–248. doi:10.1016/j.enpol.2014.04.041
Van den Bergh, J. C. J. ., & Grazi, F. (2014). Ecological Footprint Policy? Land Use
as an Environmental Indicator. Journal of Industrial Ecology, 18(1), 10–19.
doi:10.1111/jiec.12045
Van den Bergh, J. C. J. M. (2011). Environment versus growth — A criticism of
“degrowth” and a plea for “a-growth.” Ecological Economics, 70(5), 881–890.
doi:10.1016/j.ecolecon.2010.09.035
Van den Bergh, J. C. J. M., & Grazi, F. (2014). Response to Wackernagel. Journal of
Industrial Ecology, 18(1), 23–25. doi:10.1111/jiec.12096
Wackernagel, M. (2014). Comment on “Ecological Footprint Policy? Land Use as an
Environmental Indicator.” Journal of Industrial Ecology, 18(1), 20–23.
doi:10.1111/jiec.12094

Summary

In this article we have investigated the effect of working hours on environmental
impacts through various approaches. Consistent with previous research, our panel
regression analysis of 55 economies during 1980-2010 demonstrate that work-time is
significantly associated with environmental pressures, and thus may be a valuable
policy tool for policy- makers promoting environmental sustainability. Further, we find
the effects of work hours on carbon emission in developed economies are more
significant than developing counterparts in general. Significant correlations at 1%
level existed before 2000 are vanished in the last ten year research periods
(2001-2010), by using interaction terms, showing the de- linking trend of work time
and environmental degradation. We contribute to a further understanding of the
environmental effects of working time reduction policy by comparing the differences
among various periods and country groups under sys-GMM dynamic framework.
Future studies on this topic can be enriched from three aspects: firstly, sampling
countries can be classified more specifically 1 , which are able to provide close
comparisons; secondly, periods can be divide intrinsically by panel threshold
approach developed by Hansen (1999); lastly, testing whether the excessive leisure
hours in developing countries is the main cause of the recent nexus de-linking
phenomenon. They are able to present innovative sights and new findings in working
time literature.

1

For exa mple, country groups can be classified into low-income, lower-middle-income, upper-middle-income
a nd high-income countries according to the World Bank.

