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1. Context and scope

To compare the social impacts of different life cycles providing the same service, 
several alternatives are available. One can ask experts or different groups of actors 
involved, their opinion regarding the social impacts of different scenarios. One can 
also gather information from actors of the life cycle about how they feel and what 
they attribute to the life cycle they are involved in. However, due to the way these 
approaches are developed, the nature of the social impacts assessed is difficult to 
generalize.

Building on the generic solution developed in environmental LCA, we propose another 
approach, which consists in using formalized relationships that allow anticipating 
social impacts under certain conditions. The literature on social LCA (for example 
Parent et al., 2010) calls this the impact pathways approach. 

Social outcomes that we consider are those that affect human well-being, health in 
particular. Epidemiologists agree that the determinants of collective health are first 
socio-economic (McCartney et al. 2013). The level of economic activity measured 
through the GDP of a country is one of the major determinants first showed by the 
American demographer Samuel H. Preston (Preston, 1975). Using the relation of 
Preston, Feschet et al. (2012) proposed the “Preston pathway” highlighting for poor 
countries, the long-term impacts on average life expectancy of an increase in average 
incomes resulting from a variation in the production stage of a life cycle.

The work described here, refers to another pathway, the “Wilkinson pathway” in 
reference to the work of the British epidemiologist Richard G. Wilkinson and his 
colleagues on the relationship between income inequality and health (Wilkinson 
and Pickett, 2010). This pathway proves to be particularly relevant to social LCA, since 
income inequality has significantly increased in many developed countries (as a result 
of the stagnation of economic growth: Genevey et al., 2013) and forces decision 
makers to try to restrain it in order to limit its social drawbacks.
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The “Wilkinson pathway” allows quantifying the consequences of changes in a life 
cycle on income inequality and infant mortality. We first used this pathway to quantify 
the consequences at a country level arguing that there are life cycles that can generate 
important socioeconomic changes at a nation scale (article forthcoming in the 
International Journal of Life Cycle Assessment). However, in the interest of countries 
and companies, the real stake of calculating the effects of changes in a life cycle on 
income inequality and health is mainly at a more local scale. Indeed, the effects of an 
ordinarysize life cycle will in proportion be more important in a region than in the 
country where this region is located.

Income inequality affects health through various materialistic and psychosocial 
mechanisms (Biggs et al., 2010; Yang et al., 2012; Qi, 2012). Based on these theoretical 
thoughts, many researchers have attempted to measure income inequality – 
health relationship at various scales (national and subnational). Recent studies at 
municipalities, provinces and other local communities scales showed a negative 
correlation between income inequality and individuals’ self-rated health (Rajan et al., 
2013; Rostila et al., 2012; Edvinsson et al., 2013; Chiavegatto Filho et al., 2012; Feng et 
al., 2012; Franzini and Giannoni, 2010; Ichida et al., 2009).

However, the above studies are often limited by the lack or insufficiency of data. 
Hopefully, the possibilities expand as more data becomes available and econometric 
models improve. 

Drawing on the recent works of Rostila et al. (2012) on the municipalities of Stockholm 
(Sweden), our ongoing work aims to retest the above relationship in other regions 
using the most recent and longitudinal data as well as the most appropriate models. 
We will thereafter explicit how the relationship is used to build an impact pathway for 
social LCA.

2. The income inequality – health relationship at the 
subnational level: main findings 

At the subnational level, population health is most of the time measured through 
self-reporting questionnaires, which can be used as a proxy of mortality within a 
population as demonstrated by Burström and Fredlund (2001).

The first main finding which is consistent among recent studies is that in areas with 
political autonomy in the implementation of public goods, more income inequality is 
associated with more self-reported health problems (Rajan et al., 2013; Rostila et al., 
2012; Edvinsson et al., 2013; Chiavegatto Filho et al., 2012; Feng et al., 2012; Franzini 
and Giannoni, 2010; Ichida et al., 2009). This result has been found in different countries 
at scales as various as municipalities, regions, districts and provinces, after controlling 
for multilevel socioeconomic characteristics such as demographic characteristics, 
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individual income, average community income, etc. The relationship is significant 
even within the most egalitarian societies as showed by the recent studies of Rostila 
et al. (2012) in Sweden. It might however be stronger in more unequal societies as 
reported by Kondo et al. (2012).  

Moreover, like at the country level where it has been shown that health system variables 
attenuate the effect of income inequality on infant mortality (Macinko et al., 2004), it 
has also been shown that at the subnational level the correlation between income 
inequality and self-rated health tends to disappear after adjusting for spending on 
social goods. At the subnational level, Rostila et al. (2012) tested for example the effect 
of spending per capita on infrastructure, leisure, education, eldercare, family and work 
whereas Franzini and Giannoni (2010) tested the effect of living conditions, healthcare 
and social isolation. Both studies found that the effect of income inequality on self 
rated heath ceases when the endowments in social goods are taken into account 
(controlled for) . Franzini and Giannoni (2010) explain the mechanisms through 
which poor living conditions affect self-rated health as follows: “The stress of daily life 
is increased by hassles such as difficulty parking, traffic, living away from family and poor 
public services… Poor quality housing and poor conditions of public places can impact 
both physical health as well as mental wellbeing. For example, individuals living in small, 
overcrowded, and damp homes are more likely to get sick. So are those living on dirty 
streets, where trash collection may be infrequent. Pollution and poor water quality also 
have the potential for impacting physical health directly” (Franzini and Giannoni, 2010).

The second main finding concerns small administrative entities, such as neighborhoods, 
which do not have the so-called political autonomy. Rostila et al. (2012) and Wong 
et al. (2009) for example, found respectively in the municipalities of Stockholm and 
in Hong Kong, no association between self-rated health and neighborhood income 
inequality after adjusting for various contextual factors (average local level income 
and other individual and household level predicators such as gender, age, marital 
status and income).  

The contrasting findings between neighborhoods and other bigger administrative 
entities reveal the importance of paying attention to the level of aggregation when 
studying the effects of income inequality on health.

Despite the thorough research accomplished on the subject, authors draw attention 
to several limitations of their work. Obtaining more robust measures of the income 
inequality – heath relationship that will be useful for social LCA, thus requires further 
work.

The first thing that needs to be improved is the type of datasets used for the analyses. 
The vast majority of the recent results are based on cross-sectional data, which 
prevents any causal inference. We therefore need to redo the estimations using time 
series data and applying the best econometric models available. Longitudinal data 
are indeed available in several developed countries. McLeod et al. (2003) for example 
used longitudinal health and socio-demographic data coming from several national 
surveys undertaken in Canada, but they combined these data with a static measure 
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of income inequality derived from the 1991 Canadian census. Yet, it is very likely that 
the Gini coefficient, which is the most common and comparable income inequality 
measure, is calculated for different geographic levels, in most developed countries. 

Our idea is to retest the relationship at various subnational scales, using both 
longitudinal health and income inequality data from Canada. Retesting the 
relationship at different subnational scales will help defining the area sizes for which a 
significant effect is observed. Indeed, whether a geographic area has or not a political 
autonomy, as mentioned above, may be an insufficient criterion for the existence of 
a significant effect of inequality on health. A Norwegian study (Elstad et al., 2006) 
for example showed that when income inequality is considered with respect to 
small municipalities (population below 6000), no detrimental effect on mortality is 
observed, whereas this effect increases significantly at larger area scales (over 20,000 
inhabitants).

Using longitudinal data will allow testing different time lags of the effect of income 
inequality on health in order to take into account the complex psychosocial and 
materialistic mechanisms underlying the relationship. Feng et al. (2012) found for 
example 3 to 6 years lagged effect of province level income inequality on self-rated 
health in China.

Also, as it has been shown that spending on social goods is an important determinant 
of the effect of income inequality on health in several countries (e.g. Sweden and 
Italy), it is important to check the robustness of this finding by testing in depth the role 
of each social good individually (health, education, housing, etc.) for which proxies 
are available in the current datasets. We would in particular, like to characterize the 
amount and nature of the social goods that compensate the adverse effect of income 
inequality on health.

Furthermore, because self-rated health is subjective and its assessment may vary 
according to cultural differences, it is important to study how it relates to other 
objective measures of health in different cultural contexts.

Finally, particular attention should be paid to the conditions of use of the income 
inequality – health relationship. In particular, it is important to keep in mind that 
the coefficient estimated econometrically from past data helps assessing only the 
likely effects (within a confidence interval), of actions that are undertaken today or 
will be undertaken in the future. Due to the data imperfections and the numerous 
assumptions made during the modeling – for instance the standard assumption in 
economics that all else remains equal (ceteris paribus) – we reasonably cannot expect 
interpreting the results in absolute terms. By comparing two alternatives with the 
same hypotheses, imperfect models and uncertainties, it is hoped that the difference 
between the two will have more meaning.
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3. Building an impact pathway in social LCA  
using the above relationship

Once the income inequality – health relationship estimated and the conditions of 
use well defined, it becomes possible to use it to assess the likely effects on health 
of different scenarios of change in a life cycle. A complete pathway could be the one 
represented in the figure below. Already tested at country level, this pathway could 
also work for certain subnational levels such as regions or provinces where similar 
tools, such as input-output tables (IOT), and indicators are available.
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What do we want to measure? How?

Estimating the values of the different indicators involved in the pathway requires 
following four major steps: (i) estimate the flows of turnover created or destroyed 
by the change in the life cycle in the different subsectors of the economy using the 
technical coefficients derived from the IOT (one may here suppose a constant return 
to scale or choose a different assumption); (ii) deduce from that, the number of jobs 
created or destroyed in the different subsectors using average labor productivity 
per sector; (iii) estimate the new Gini coefficient following the change and calculate 
the variation compared to the baseline; (iv) use the elasticity coefficient estimated 
econometrically to calculate the repercussion on the health variable (one must first 
ensure that the conditions of use accompanying the elasticity coefficient are met).

It might be some cases where IOT are not available at a disaggregated level. The 
immediate alternative described by Garrabé (2008) is to empirically identify and 
quantify the effects of an action (for example a new expenditure) from the various 
iterations of the process within the production chains. The second alternative is to 
use the multipliers method. These multipliers could be either of demand (effects of 
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households’ expenditures), supply (effects of local production of companies), or public 
spending. They should be articulated to help provide meaningful information about 
the consequences in terms of total activity created by an autonomous expenditure.

4. Conclusion

Social LCA is in the very early steps of its construction and despite the thorough work 
that has already been accomplished, further work is needed in order to be able to 
measure social impacts with a good deal of precision. The impact pathways approach 
contributes to this objective.

Much effort is needed especially to ensure the robustness of relevant socioeconomic 
relationships. This requires getting back a little bit to research as we cannot just build 
on reports of international organizations and presume the existence and robustness 
of relationships that have not been systematically tested. 
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