Open Research Online
The Open University’s repository of research publications
and other research outputs

Do Social Resources Matter? Social Capital,
Personality Traits, and the Ability to Plan Ahead
Journal Item
How to cite:
Anand, Paul and Poggi, Ambra (2018). Do Social Resources Matter?
the Ability to Plan Ahead. Kyklos, 71(3) pp. 343–373.

Social Capital, Personality Traits, and

For guidance on citations see FAQs.

c 2018 John Wiley Sons Ltd.

https://creativecommons.org/licenses/by-nc-nd/4.0/
Version: Accepted Manuscript
Link(s) to article on publisher’s website:
http://dx.doi.org/doi:10.1111/kykl.12173

Copyright and Moral Rights for the articles on this site are retained by the individual authors and/or other copyright
owners. For more information on Open Research Online’s data policy on reuse of materials please consult the policies
page.

oro.open.ac.uk

Do Social Resources Matter? Social Capital and Personality Traits in Frontier Models of
the Ability to Plan Ahead

Ambra Poggi
University of Milan Bicocca and Laboratorio R Revelli, Collegio Carlo Alberto

Paul Anand
The Open University, Oxford University, London School of Economics and Columbia
University

Highlights
Estimates frontier models of the ability to plan ahead
Develops new self-report data on planning ability
Finds that social capital and personality predict individual planning ability
Finds evidence that different aspects of deprivation might benefit from different kinds of
social resources
Finds evidence that efficiency of planning is associated with big 5 measures of personality

JEL: I31, O15, A12, A13
Psych Info: 2900 3900
Key words: planning, personality, social capital, non-cognitive skills, Sen
Abstract
This paper is motivated by the rise of interest in non-cognitive skills and the observation that
many if not most economic and social actions all require some kind of forward planning. In this
paper we investigate the hypothesis that social resources do indeed contribute to planning capacity
and we focus on two, namely social capital and (the Big-5) personality traits. To better understand
the role of these resources as predictors of planning capacity, we estimate suitable stochastic
frontier models and highlight two sets of empirical findings. First, the ability to plan for the future
is positively associated with various aspects of individual social capital, particularly networks,
local facilities and co-operation and trust. Second, certain individuals benefit more/less from
social capital depending, inter alia, on some of the ‘big five’ personality traits. The paper

concludes that social groups within society benefit differentially from the distinct components of
social capital: vulnerable individuals, notably the unemployed, those with low education and old
age might benefit significantly from interventions aimed at their networks, while individuals
experiencing low economic achievements might benefit significantly from the social supports
offered by higher quality (trust) environments.
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Social Capital, Personality Traits and the Ability to Plan Ahead:
Do Social Resources Matter?
1. Introduction

The notions of choice and inter-temporal decision-making are enduring themes in economics and
psychology analysis and much of this research has been experimental in nature being conducted
within laboratory settings, Lowenstein et al (2003). Most practical decision-making in settings of
interest to economists and psychologists, however, takes place (i) over time and (ii) in social
settings. In the areas of consumption, investment, environmental sustainable behavior, health and
labour market participation, personal finance family size and fertility, the ability to effectively
plan for the future is a key or central aspect of optimal decision-making1.

Furthermore, in many instances, we rely on a range of social resources either to help us choose or
implement these decisions. Social norms can, for instance, shape the options that we consider to
be admissible; social contexts can have a crucial impact on whether we are able to fully implement
what we plan to do; social networks contain the family, friends and professionals from who we
seek advice; social skills help us negotiate our plans to fruition and recruit others to assist us.
Traditionally, economists have focused on financial resources but empirical problems associated
with such models (see for instance Attanasio and Weber (2010) for difficulties with traditional
consumption theory) have encouraged a broadening interest in alternative approaches that seek to
bring back (in) the human agent into the analysis.

In this paper, we contribute to this strand of work by developing a new dataset for Italy which we
use to estimate models that engage with the issues both of time and social resources. In the first
place, we focus on the ability to plan ahead which we conceptualise as a capacity that a person
has to enable them to convert their resources into the activities or states that they choose. This

1

Examples are numberous but see for instance Pazol et al (2015) on family planning, Karlan et al
(2014) on booking a holiday and saving for a rainy day (2014), Hershey et al (2015) on planning for
retirement.
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framing, which draws on the previous direct operationalization of the capability theoretical
approach to welfare economics (Anand et al (2009), Sen (1985 pp11-4)) is also resonant with
Heckman’s (2006) work which has inspired growing interest in what he calls ‘non-cognitive’
skills. From a public policy perspective, there are growing needs and challenges for this capacity
and these range from macro-driven uncertainties associated with trade right down to the sheer
complexity of terms, conditions and application forms increasingly associated with access to
services.

And what about social resources external to the individual? How might these operate? Such
resources have been under-analysed in economics compared with other kinds of resource though
there is large, widely cited literature on what has come to be known as social capital that is
relevant (see for example Coleman (1990), Putnam (200)). Though this literature originated
within sociology there are now applications in a range of social sciences including economics
where academics and key institutions have increasingly been willing to recognize the importance
of such resources for the effective running of modern economic systems2.

There is, at the same time, a growing economic interest in the role of personality in economic life,
in this originating from research in social psychology. Personality traits such as extroversion and
emotional stability are known to be connected to the use of social resources (Burger and Caldwell
(2000) and effective in the use of social networks (Turban et al (2009)) and so we might
hypothesize that they are also implicated in the capacity to plan effectively. Indeed in the analysis
to follow, we believe it is particularly helpful to acknowledge a distinction made between
individual and community aspects of social resources – broadly speaking the social resources an

The literature on social resources widely uses the term ‘social capital’ despite concerns about the
suitability of the metaphor, see for instance Arrow (1999)2. In any case, this research has been driven by
the recognition that people can usefully be thought of as possessing a variety of resources, goods and even
services beyond those with a direct financial valuation. As a result, and together with manufactured,
natural and human capital, social capital is now recognized as an important class of asset when accounting
for progress (Ekins, 2008). The OECD, for example, highlights its value and defines social capital as
"networks together with shared norms, values and understandings that facilitate cooperation within or
among groups" (Cote and Healy, 2001:41).
2
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individual has and the quality of the environment or communities in which a person lives and
works. This distinction helps to underline the fact that these kinds of resources are not exclusively
individualistic whilst at the same timing allowing for the possibility that there is considerable
heterogeneity in the access to social resources.

The issues considered can be seen as part of a behavioural economics that does not rely on the
assumptions of complete rationality or that all resources have been fully commoditized. There are
differences in capacities to plan ahead precisely because we are human, and at least some of the
resources used to make and implement plans are not financial. This paper brings these elements
together by focusing on the personal and external social resource predictors of the ability to plan
and is structured as follows. Section 2 offers a theoretical discussion of the ability to plan and the
importance of context for it as well as discussions of social capital and personality traits which
form the basis for our central hypotheses. In section 3, we discuss the stochastic frontier model
and data used in our analysis and report some summary statistics and related descriptive analyses.
Section 4 carries the main empirical results while a final section offers some summary remarks
and ideas for future research.

2. Theoretical Discussion and Empirical Hypotheses
2.1 The ability to plan and its importance for individuals and economic systems
One way of understanding the ability to plan ahead from a psychological perspective is to see it
as a form of self-regulation which as been defined as the ability to develop, implement, and
flexibly maintain planned behavior in order to achieve one's goals (Kanfer, 1970a, 1970b).
Several overlapping models of the self-regulation process have been proposed in the literature
(Bidjerano and Yun Dai, 2007) and for present purposes we draw on the model of Brown, 1998;
Miller & Brown, 1991 which identifies seven phases: (i) receiving relevant information; (ii)
evaluating the information and comparing it to norms; (iii) triggering change; (iv) searching for
options; (v) formulating a plan; (vi) implementing the plan; (vii) assessing the plan's effectiveness.
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The ability to plan ahead as we use operationalize it is most closely related to (v) though (vii) but
presupposes all of these elements to some degree. In any case, a key psychological point is that
people should be recognized not just as passive carriers of attitudes for example but also as
proactive agents responding decisively to their dynamic environments (Bandura, 1986; Pajares &
Valiante, 2002).

As a result, we take it such agents are able to set proximal, attainable goals, possess reasonably
high levels of self-efficacy, control their achievement through strategies (such as imaginary, selfinstruction, and attention focusing), are mindful of intermediate outcomes and able to make
meaningful if not flawless causal attributions for the desired outcomes and finally, can adap
strategies to the immediate requirements of any particular situation (Zimmerman, 1995;
Zimmerman & Schunk, 2004). More recently, and from a more empirically driven perspective,
Duckworth and Quinn (2009) have pointed to the importance of interest and effort in the
determination of what they call ‘Grit’ which they believe to a universal element of success in all
areas of life ranging from education through to military leadership.

According to these complementary theoretical perspectives, the ability to plan for the future is an
important process by which people seek to exert control over their thoughts, feelings, impulses
and appetites, and performance(s) to achieve their planned goals. The ability to plan, so construed,
is adaptive and may be one of the most powerful and distinctively human capacities that we
possess. As we suggested above, the ability to plan ahead is crucial for many of the important
decisions in life, and aside perhaps from the significant literature on dynamic choice and
consistency, has not been given as much attention as it might deserve. A variety of literatures
related to both psychology and economics have, nonetheless touched on a range of related issues
including young adult planning activity, the implications of social ties and networks, future
orientation and planning in firms, family planning as well some of the foundations of planning
skill.

6

At its core, this capacity is not uniquely human though primates and other animals almost
certainly have much more rudimentary capacities in this regard. Both oragutans and bonobos, for
example, have been shown to save tools for future use, Mulcahy and Call (2006) and step-by-step
plan in a paddle pressing experiment for food rewards but not in advance of action Tecwyn,
Thrope and Chappell (2013). More generically, it has been shown that human subjects depend
particularly on autonomic responses to trigger behaviour and argued, as a result, that the demise
of uniform social norms to guide behaviour can actually undermine our ability to draw on the less
conscious drivers of behaviour, Gollwitzer (1999).

In an overview related to the future orientation of adolescents, Nurmi (1991) proposed that ability
to plan for the future is one element of three (the other two being motivation and evaluation) that
characterise adolescents’ approaches to future decision-making. The capacity is particularly
linked to cognitive skill development in late childhood, and beyond, which enable humans to
formulate counterfactual hypotheses, conceptualise our own thoughts (metacognition) and be
sensitive to the thoughts and feelings of others.

More recent research has explored the consequences of these skills in context and finds, using
data from 23 European countries, that involvement in future planning appears to be positively
related to an individuals skills or resources or but negatively related to a range of positive country
performance (economic, human development, social) indicators (Hellevik and Settersten, 2013).
This latter finding could be taken to suggest that in country cross-sections, the level of planning
at the individual level is connected to need as determined by economic and social factors in the
environment. Policy interventions can have significant impacts on individual abilities as research
on family planning illustrates. Studies suggest (see for example Sonfield et al, (2013)) that the
ability to delay pregnancy can improve college outcomes and reduce gender pay differentials. By
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contrast, unplanned births have been associated with reduced marital satisfaction, worse mental
health and lower levels of life satisfaction.

Informal social barriers and networks may be important also. The social and cultural environment
shapes and may constrain the ability of communities, particularly the isolated, to adapt to
technological innovations or economic opportunities, Jones and Boyd (2011). However, we
should be cautious about generalising about the impact of networks for as Sueur et al (2012) show
in theoretical work supported by evidence from a range of primates, collective decision-making
outcomes vary dramatically depending on the particular structure of the social network in which
the decision-making takes place. All of this background literature suggests that the ability to plan
is of interest from a number of different perspectives and we believe it can add substantially to
economic theories that highlight the need to understand human capacities.

2.2 Social Capital
The definition of social capital is not simple or unique and there is still considerable debate in the
academic literatures about the meaning of the term. That said, within the social sciences, there is
some convergence towards an account that emphasizes social networks and civil norms. Putnam,
for example, characterizes social capital as "networks, norms, and trust that enable participants to
act together more effectively to pursue shared objectives" (Putnam 1996:56). Pierre Bourdieu
(1985), in his systematic analysis of the concept, defines social capital as ‘the ability of actors to
secure benefits by virtue of membership in social networks’ or structures. Similarly, Scull (2001)
defines social capital as involving social networks and support structures, community
participation, civic and political involvement, trust in people and social institutions, and norms of
reciprocity. The World Bank (1998) takes a broadly similar line and has proposed that social
capital refers to the institutions, relationships, and norms that shape the quality and quantity of a
society’s social interactions. Social capital, according to this view, is not just the sum of the
institutions which underpin a society; it is also the glue that holds them together.
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The value of social capital for the economic production of goods and services has been given
considerable attention by academics working in regional studies also. Woodhouse (2006) for
example finds some evidence that different aspects of social capital (bonding and bridging) may
be conducive to economic development within particular communities. In work that emphasizes
the social embeddedness of economic activity, Cook et al (2005), find that conscious use of these
relational connections positively predicts small and medium size company performance though
they observed no significant relationship at a community level. Inkpen and Tsang (2005) also
explore the implications of different types of social networks for knowledge transfer arguing that
different technology transfer strategies are required for different kinds of business networks. Such
applications are somewhat removed from our focus on individuals rather than firms but they help
to demonstrate the value of social resources for economic activity.

It is possible to think of social capital as having three main tenets, Harper (2002). First, that
networks can include social participation (i.e. participation of cultural, leisure, social groups,
voluntary organization, religious activity) as well as social support (i.e. frequency of seeing/
speaking to relatives, friends or neighbors and who can be relied on to provide help). Second, that
“co-operation” includes, for example, confidence in others (institutions especially where
governance and transparency are increasingly expected) at many different levels. Finally, “shared
norms and values” include reciprocity and trust (i.e. trust in other people, people will do favours
and vice versa, perception of shared values) and views of the local area (i.e. physical environment
and facilities in the area).

From a capability perspective, individual social capital can be viewed as the product of personal
traits and external social resources. On the positive side, it has been suggested that social capital
offers a mechanism for social control, is related to familial social support and can provide benefits
that go beyond family ties and networks. However, and notwithstanding the empirical evidence
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consistent with these propositions, social capital researchers are often quick to mention the
potential downsides that social networks can impose. Portes (1998), for example highlights four:
the exclusion of network outsiders, costly demands made on network members, infringements of
personal autonomy and the levelling down of social norms. Evidence of net impact is interesting
if not conclusive. One significant economic analysis, Knack and Keefer (1997 p1251) suggests
that civic norms and trust are ‘stronger in nations with higher and more equal incomes’ as they
are with institutions that hold back ‘the predatory actions of chief executives’. The researchers
also observe that membership of formal groups in the 29 economies studied is neither associated
with trust nor economic performance. In addition and finally, Iyer et al (2005) also confirm that
social capital is positively related to education and negatively related to ethnic diversity.

Drawing on these literatures, we hypothesize that social capital could be related to the individual
ability to plan, which is an important human capability, but that it is less obvious whether any
observed relationship will be positive or negative. Clearly the different elements of social capital
constitute more than pro-social behaviour and so it seems that on theoretical grounds, the
relationships between social capital and future decision-making might go in either direction.

In our analysis we shall note particularly connections between socio-economic status and the
ability to plan ahead. In general, it might be expected that greater amounts of personal social
capital will enable an individual to do more of what she or he wants and so be more successful in
economic and social activities. Children from parents with more valuable social resources may
draw on their networks to their own advantage and so social capital might contribute the
persistence of a connection between it and socio-economic status. In terms of community social
capital, it might be expected that as people change residence, they will other things equal, seek
out communities that are safer and have higher levels of trust. Similarly, any influx of economic
migrants and refugees, where they have fewer resources than average members of host
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populations and come from different ethnic backgrounds, is likely to both erode social capital
(Letki, 2008) and contribute to a reduction in reported average incomes.

For these reasons, we believe there is a good reason to hypothesise that social capital is one of the
pathways by which the ability to plan ahead may be positively related to socio-economic status
though we also recognise that the actual observed connections may depend on the particularities
of any sample. If, for example, trust is higher in rural communities that have lower incomes
compared with urban counterparts, a simple correlation might not pick up the positive relations
that we could be observed in models with appropriate controls. In the paper, we follow the clear
distinction between individual and community social capital found in the literature and allow that
although more social resources in either sense might, other things equal, be expected to beneficial
(e.g.trust), other consequences such as expectations that people adhere to local norms, may have
an inhibiting impact on social innovation.

2.3 Personality traits
Personality traits can be conceptualized as stable individual difference characteristics explaining
an individual's disposition to particular patterns of behavior, cognitions and emotions (Hogan,
Hogan, & Roberts, 1996). Psychological studies suggest that personality measures can
categorized under the umbrella of a 5-dimension model of personality comprised of emotional
stability, extraversion, conscientiousness, openness experiences and agreeableness which has
subsequently been labelled the “Big Five” (Goldberg, 1990).

The dimensionality of the Big Five has been found to generalize across most cultures (McCrae
and Costa, 1997; Pulver and al, 1995; Salgado, 1997) and remains fairly stable over time (Costa
and McCrae, 1992a, 1988). Emotional stability is a particularly important trait across personality
measures as it helps to deal with anxiety (instability and stress proneness) and to address one’s
well being (personal insecurity and depression). A lack of emotional stability is generally referred
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to as neuroticism and evidence shows that neurotic individuals are likely to be especially affected
by negative life events, and to have bad moods for longer periods of time, compared with others
(Suls, Green and Hills, 1998). Extroversion is also a prominent personality trait and is thought to
consist, largely, of sociability. Extraverts tend to be socially oriented (outgoing and gregarious),
but also are surgent (dominant and ambitious) and active (adventuresome and assertive).
Extraverts tend to experience of positive emotions and are more likely to take on leadership roles
and to have a greater number of close friends (Watson and Clark, 1997).

Conscientiousness is manifested in three related facets: achievement orientation (hardworking
and persistent), dependability (responsible and careful), and orderliness (planful and organized).
Thus, conscientiousness is related to an individual’s degree of self-control, as well as need for
achievement, order and persistence (Costa, McCrae and Dye, 1991; Barrick and Mount, 1991;
Salgado, 1997). It is, of the big-5 by far the most closely related to grit, Duckworth and Quin
(2009).

Openness to experience is characterized by intellectance (philosophical and intellectual) and
unconventionality (imaginative, autonomous, and non conforming). Agreeable persons are
cooperative (trusting of others and caring) as well as likeable (good-natured, cheerful and gentle).
These are just part of the large array of personal traits that go to make up human behavior.

Personality has emerged in recent years as a predictor of a number of important health related
outcomes such as mortality and health behaviours (among the others, Friedman et al, 1993;
Wilson et al, 2005; Smith et al, 2006; Caspi, Roberts and Shiner, 2005). Personality traits may
also influence financial decision-making at individual and household level including decisions
regarding debt acquisition and the holding of financial assets (Caliendo 2011). They also have
implications for economic outcomes such as career success, earnings, and employment status
(Judge, 1999; Heineck and Anger 2010). Personality traits are important in the job search process
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through a variety of factors, ranging from meta-cognitive activities (Turban et al, 2009) and
network size (Pollet, Roberts and Dunbar, 2011) to communication frequency (Wu, Foo, &
Turban, 2008). Evidence shows the existence of a relationship between personality traits and
individual social capital. In particular, extraversion is related with the amount of available social
capital (Brown, 1996, Kanfer and Tanaka, 1993, Pollet et al., 2011, Russell et al., 1997 and
Swickert et al., 2002). Emotionally stable individuals are likely to have more extensive networks
because they are better capable of adapting to interpersonal differences (Klein et al., 2004 and
Wu et al., 2008). Finally, individuals open to experience, given their communication with a wider
variety of people (Wu et al., 2008), are likely to end up with more social capital. The literature
mentioned above suggests, therefore, a link between personality traits, social capital and
economic outcome. For all these reasons we believe that personality will play a key role in our
analysis.

Many of these personal characteristics are often excluded from standard secondary datasets to
which economists have access though the big five personality traits are increasingly being adopted
and used in national household surveys and for that reason were included in the dataset on which
we draw. We acknowledge that there are other aspects and ways of measuring personality that
could also merit attention in future work but that said, it seems reasonable given the above to
hypothesis that the Big-5 traits potentially contribute to planning capacity.

In summary, we argue that the ability to plan ahead is an important, if in economics a somewhat
under-researched subject given its potential significance for major life decisions. Furthermore,
based on previous work, there are good reasons to believe that external social resources as well
as personal traits, will be important predictors of this capacity.

3. Methodology and Data
3.1 The model
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In this section we describe the first the model and then the data to be used to generate our results.
For the main part we use a frontier model which estimates, in effect an upper bound for the ability
to plan. With this model we can investigate to what extent external and personal social resources
help a person plan ahead and our analysis draws on a stochastic frontier model as developed, for
example, in Poggi (2010). Stochastic frontier models are normally used in economics to analyse
technical inefficiency in the framework of firms’ production functions. In this context, we see
individuals as the “productive units” that produce plans for the future according to a common
technology, and reach the frontier when their abilities to plan for the future are maximum given
set of inputs (e.g. individual social capital). Inefficiencies are evidenced by unobserved factors
and could be due to lack of motivation, errors in evaluation3 or other factors such as personal traits
which cause some individuals to be less effective at using their social resources to plan ahead,
than others. The frontier model permits us to estimate the size of these ‘inefficiencies’.

We estimate the model using cross-sectional data and so cannot fully control for person specific
traits as unobservable attributes, though we are able to use data on personality which can be seen
either as a partial measure of person specific traits or as a partial measure of internal social
resources. In either case, there is a reason for including personality in the model, even if our focal
variables were only external social resources. 4 In what follows we set out the model as follows.
We define the maximum level of ability to plan for the future, yi , that a individual may have due
to a given set of resources (including social resources such as community and individual social

Reported ability to plan may be affected by the individual beliefs. In facts, self-assessment may be
overconfidence when an individual overestimates her/his one’s actual ability, performance, level of
control or chance of success (e.g. Wilkinson and Klaes, 2012; Malmendier and Tate, 2005 and 2008;
Buehler, Griffin and Ross, 1994; MacDonald and Ross, 1999). Other empirical studies have also point
out the role of under-confidence finding that sometimes people underestimate their abilities, control, and
also underplace their performance relative to others (e.g. Kirchler and Maciejovsky, 2002; Burson,
Larrick and Clayman, 2006). In both cases (overconfidence and underconfidence), costly economic
mistakes could be made (e.g. Babcock and Loewenstein, 1997; Camerer and Lovallo, 1999; Dubra, 2004;
Dickinson, 2005) and, therefore, individuals could be less effective at using resources to ability to plan
3

4

The model can be extended in order to include individuals unobserved heterogeneity (e.g. Polachek
and Yoon, 1996; Wang and Ho, 2011) .
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capital), as the level of ability she/he should have if she/he is perfectly able to convert resources
in ability to plan for the future. We assume that the log of ability to plan for the future is a semi
log-linear function of resources (in log), zi, and individual attributes, xi, plus an independently,
identically and normally distributed random term (with zero mean and variance σ2u) capturing
measurement error and other random factors, ui,

ln(𝑦𝑖∗ ) = 𝑧𝑖 𝛽 + 𝑥𝑖 𝛼 + 𝑢𝑖

(1)

where β and α are the vectors of coefficients that measure the impact of, respectively, resources
(zi) and individual attributes (xi) on ability to plan for the future. In the empirical analysis we
interpret these social resources as predictors of the individual’s ability to plan.

We expect some individuals will be less capable of efficiently using their social resources to plan
ahead compared with others. In such cases, the observed level of ability to plan for the future, yi,
might differ from the maximum level that the individual could have y* i (given the vector of
resources). In particular, the observed level of planning ability might be lower than the maximum
level that the individual should have. Let εi be a measure of the extent to which observed ability
to plan differs from the maximum level. Then the observed level of ability to plan is related to the
maximum level by:

ln(𝑦𝑖 ) = 𝑧𝑖 𝛽 + 𝑥𝑖 𝛼 + 𝑢𝑖 − 𝜀𝑖

(2)

If we assume εi is half-normal distributed, N+(0,σ2ε) we can allow for the existence of a negative
failing in the ability to plan ahead with full efficiency. With this assumption the above equation
constitutes a classic stochastic frontier methodology (Aigner, Lovell, & Schmidt, 1977; Meusen
& van den Broeck, 1977). Individuals who are partially unable to convert resources into the ability
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to plan for the future will report levels of ability to plan lower than the maximum levels they could
attain given the sets of resources.

Finally, we note that the inability to convert resouces into ability to plan for the future can be
affected by personality traits. In particular, these traits can scale the inabilities distribution as
follows (Caudill and Ford, 1993; Caudill et al., 1995; Hadri, 1999):

𝜎𝜀𝑖2 = exp(𝑤𝑖′ 𝛾)

(3)

where the vector wi is the vector of personality traits (extraversion, agreeableness,
conscientiousness, emotional stability, openness experiences) of individual i.

3.2 Data
To operationalize this model, we draw on the Italian sample from the 2011 OXWELL5 survey of
working age adult wellbeing. The survey was designed by a team of researchers with particular
interests in developing individual level data on various aspects of life quality and we focus on
Italian data based on questionnaires delivered by a professional survey company using a stratified
quota design aimed to be broadly representative in terms of income, sex and geographical spread
at national level.6 Respondents were contacted by email and completed the survey electronically
which is a method that has become rather standard in many applications.
The resulting sample of working age adults contains a unique collection of variables that relate to
human capabilities, functionings, resources and skills from which we draw as indicated below.
Those included are active members of the population be they employees, self-employed and

5

The project was funded by a grant to the Open University and collaborators in Oxford and London. The
survey instrument itself was finalized at a meeting in Brasenose College with cognitive testing being
conducted subsequently both with potential respondents and other contacts of the survey team members.
6
Italy was divided into four regions and each is represented equally in the data.
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unemployed. Where appropriate we use the ranking method to improve the relation between the
sample and the population by creating sampling weights so that the marginal totals of the adjusted
weights on specific characteristics, notably employment status, education levels, gender,
geographical residence, agree with the corresponding totals for the active population as identified
by Eurostat.7 See Table 1 for details about sample composition.

Variables measuring ability to plan and resources
In this study, our main dependent variable derives from answers to a question about a person’s
ability to plan for the future on a 0 to 10 point scale. In addition to asking individuals whether
they can plan for the future, the OXWELL survey asks individuals whether they are able to plan
their life out as they would like to (on scale 0–10) and whether they have a clear idea of how they
want to spend the next five years (on scale 0–10). Taken together, all of these questions provide
information about abilities, opportunities and desires for planning and making decisions and,
therefore, are used to construct an aggregate indicator of the ability to plan for the future.
Descriptive statistics are in Table 1. The independent variables measuring resources draw on a
further twenty questions that provide data on social capital, economic situation and health status
and a full list of their descriptives can be found in Table 2. To be useful in our analysis, the
information on both ability to plan and resources need to be aggregated to form a small number
of indicators and we use exploratory factor analysis as a dimension reducing strategy to help

7

For details on the ranking algorithm see Battaglia et al (2009). The active population is defined as the
population employed or unemployed.
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produce these indicators.8 We also perform an oblique rotation allowing factors to be correlated9
which makes it easier to interpret the resulting factors.
Table 3 reports the factor analysis used to construct the indicator of ability to plan for the future:
this indicator will be our dependent variable. We identify one factor (labeled ability to plan) which
explains the 70% of the total variance. The Kaiser–Meyer–Olkin measure of sampling adequacy
(KMO) reports a value of about 0.7 thus confirming that the variables have enough in common
for the factor analysis to be valid. We rescale the factor score, take the logarithm and assume the
resulting ability to plan to be a cardinal variable (see Figure 1).10
The results of our data reduction exercise and identification of co-variates of interest are reported
in Table 4. These indicators, together with a set of variables about gender, age groups, high
education, marital status, occupation, area, observed skills and time constant personal traits, will
be our predictors. The Kaiser–Meyer–Olkin measure of sampling adequacy (KMO) reports a
value of 0.85 indicating that the variables have enough in common to run a factor analysis. We
identify 5 factors, which in order of proportion of explained variance are: (i) networks – which
comprises social participation, social networks and social support; (ii) local facilities; (iii)
economic achievements; (iv) co-operation and trust; (v) health constraints. Factors (i), (ii) and
(iv) concern aspects of individual social capital. Together these 5 factors explain the 66.48% of

8

Factor analysis is a statistical data reduction technique used widely in psychology to explain variability
among observed random variables in terms of fewer unobserved random variables called factors. In
general, factor analysis models the observed variables as linear combinations of the factors, plus normally
distributed error terms. The algorithm produces a factor structure matrix representing the correlations
between the variables and the factors and is called the factor loading matrix.8 The interpretation of each
factor is marked by high loadings on a certain sub-sample of attributes that give information on a specific
kind of unobservable. As consecutive factors are extracted, they account for less and less variability and
the decision to stop extracting factors depends on when there is only very little ‘‘random” variability left.
We retain only factors which account for sufficient variance: meaning that unless a factor extracts at least
as much as the equivalent of one original variable, we do not consider it (Kaiser criterion). Since factor
analysis is based on a correlation matrix, it assumes that the observed variables are measured
continuously, are distributed normally, and that the association among indicators is linear. Many of our
observed variables are discrete, so we assume that they are indicators of underlying continuous
unobserved variables and use the appropriate correlations in the factor analysis. 8
9
The analysis was also performed using orthogonal varimax rotation to check for robustness.
10
We feel justified in making this assumption given the findings of Ferrer-i-Carbonell and Frijters (2004),
widely followed in the economics of wellbeing literature, which show that assuming ordinality or
cardinality of subjective perception makes little difference. See also Poggi (2010).
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total variance. Each factor has a zero mean and unit variance by construction: in subsequent
analysis we use the logarithm of the rescaled factors.

A further discussion on the measurement of ability to plan
Our approach to construct ability to plan is methodologically rather similar to the one used to
develop the much discussed GRIT scale proposed by Duckworth et al (2007) which in its
subsequently short, refined and validated form has two sets of questions reflecting consistency of
interest (e.g. I often set a goal but later choose to pursue a different one…My interests change
from year to year), and perseverance of effort (e.g. I finish whatever I begin…I have overcome
setbacks to conquer an important challenge). Both our measure of ability to plan ahead and the
Penn State university led measure of GRIT share an interest in the ability to make plans over a
period of time but our own measure is perhaps more decision oriented compared with the
motivational and experiential framing of the GRIT sub-items and it would be interesting in future
work to compare these approaches more directly though we are unable to do with our current data.
In literatures that draw extensively on household surveys (development, social policy, and some
parts of economics), and perhaps certain parts of social psychology, our approach is fairly
conventional but it is worth reiterating that the data are based on self-report and so there may be
issues of potential bias. One of the conventional tests used within psychology is Cronbach’s alpha
which is an inter-item measure of internal consistency. Typically values of over 0.7 are judged
reasonable and in this case we observe that our ability to plan ahead scale has a value of 0.8593
which suggests that responses have informational value and not just noise.
Secondly, and perhaps more interesting, there is evidence that such self-reports are, indeed,
associated behavior. Luciana et al (2009) found, for example, that self-reported inattention and
hyperactivity were both associated with performance in a Tower of London task, according to
which participants plan to match certain objects with a particular given pattern. It can be argued
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that Tower of London task, which is widely used in the study of adolescent development, is of
unknown validity as it often uses abstract visual objects which do not map readily onto everyday
or long term planning tasks. However, in a study reported by Duckworth and colleagues (2009),
it has been found that the short Grit scale (Grit-S) is in fact a good predictor of cadet retention in
the first summer of attendance at Westpoint Military academy: indeed, it turns out to be a better
predictor than the overall candidate score based on many factors used to determine admission. In
short, the evidence suggests self-reports of planning related traits can be predictive of planning
dependent behavior both in laboratory and real world settings.
In general, whether self-reports are useful depend on a range of issues including the proposed
application or research question, and from that perspective we note that there are no obvious
strong sources of motivational and cognitive bias. To the extent that the ability to plan ahead is
somewhat abstract, it might be expected that it will be reported with noise though reasonably good
internal consistency does not suggest this is a major problem here. Taken together, these factors
suggest that our measure, even if measured with error, is likely to be informative about the ability
to plan ahead.

Personality traits variables
The models estimated also use information on personality based on Big-Five data. In the
OXWELL survey individuals are asked to rate themselves on a scale 0-10 (from strongly disagree
to strongly agree respectively) according to five paired statements, each relating to
conscientiousness, extraversion, agreeableness, emotional stability, experience openness. Each of
the five dimensions has two questions relating to it reverse coded so the personality trait in each
is calculated as the sum of these scores (where one variable is negatively signed to allow for its
reverse coding). This operationalizes a short-form version of the big five personality instrument
devised for use in surveys by Gosling Rentfrow and Swan (2003) and the underlying 10 questions
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are given in Table 5. For each dimension, the personality score used it the score of the positively
worded question minus the score of the reverse coded question.

4. Empirical results
In this section, we provide the main results of our models of the ability to plan as predicted by
community and individual resources. We draw on the original data and the data reduction exercise
described in the previous section and use them to examine the extent and manner in which social
capital and personality predict the ability to plan ahead.
Table 6 carries a set of frontier models for the ability to plan which proceed from baseline by
adding individual controls and allowing personality traits to affect the efficiency in using the
resources. The baseline assumes a standard Cobb Douglas production function where individuals
are seen as the “productive units” that produce plans for the future using as input social capital,
economic achievements and health (see Section 3). The third variant of the model is the preferred
specification as indicated by the log-likelihood though estimates appear to be relatively robust
across all three specifications. Individual social capital, economic achievements and good health
are positive predictors of reported planning ability as hypothesized and discussed in section 2.
When controls are included, we find a correlation between age and ability to plan for the future:
younger individuals appear more able to plan, while people aged 50 or more appear less able to
plan. Household size and marriage/cohabitation are respectively negatively and positively
correlated with ability to plan. As the model has a variety of controls including those for economic
achievements and employment status, this need not to be surprising and suggests that larger
households, other things equal, impose constraints that make planning harder. By contrast, being
married imposes constraints that appear to facilitate planning ahead on average.
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4.1 Individual social capital as a predictor of reported planning ability
Turning now to our findings concerning social capital, the specifications reported in Model 1,
Table 6 indicate that networks (social participation, social networks and social support), local
facilities, and co-operation and trust, are statistically significant and positive related to the ability
to plan (the estimated coefficients are respectively equal to 0.36, 0.0.8 and 0.03). These social
resources are operating in the manner that might be expected. Adding control variables and
allowing personality traits to affect the efficiency in using the resources (Model 2 and 3) confirm
our results about the relation between ability to plan and social capital: coefficients associated
with social capital predictors are relatively robust.

Perhaps the most important findings, however, have to do with the interactions between social
capital and vulnerability as estimated in Table 7 and 8. In particular, we consider four sources of
vulnerability: the lack of a job (unemployment), the lack of an appropriate education (lowmedium education), old age and low economic achievements. If we look at (vulnerability in terms
of) unemployment (Model 3a, Table 7), it is apparent that networks have a statistically positive
larger impact on planning for the future compare for those who are not in work. Focusing on
vulnerability in terms of education level and old age (Table 8) confirms that networks are
important. We also observe that out of three possible interactions, we find that the one between
network and being vulnerable predicts the ability to plan ahead. Vulnerable individuals (in terms
of education and old age) also benefits from networks more than not vulnerable individuals.
Moreover, we find that the interaction between local facilities and vulnerability also impacts on
ability to plan. This means that individuals of low education or old age benefit more from local
facilities than others.
By contrast, if we look at those who have low economic achievements (the poor), a different
picture emerges (see Model 3b, Table 7). Constraints imposed by low economic achievements
seem to prevent the poor from benefitting from networks and local facilities compared with other
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individuals. On the contrary, the poor seem to benefit less from local facilities. However,
individuals constrained by low economic achievements do seem to benefit more from cooperation
and trust than other individuals. In fact, looking at the interaction between network and low
economic achievements, we find that cooperation and trust have a statistically positive large
impact on planning for the future.
From a public policy perspective, we evidence that social resources do matter for a key capacity
but this varies with the issue in question. A concern for helping the poor might argue for the
creation of stability whereas when it comes to designing policies to provide assistance for those
without work and/or individuals experiencing other sources of vulnerability, then social networks
appear to be of more relevance (in these data at least).

4.2 The ability to convert resources into planning capacity and personality traits
In the stochastic frontier models presented in Table 6, we find evidence that some individuals are
not completely able to transform resources into an ability to plan for the future. In our frontier
models, efficiency can be estimated as E[exp(-e)] and results are given in Table 6. The inability
to transform resources into an ability to plan (inefficiency) can be estimated as [1- E[exp(-e)]].
Our results show that observed levels of ability to plan are on average about 12% (=1–0.88) lower
than the maximum estimated abilities. This suggests that, on average, there is evidence of
inefficiency in using the resources and the result is robust across the specifications. Understanding
which factors may explain differences in inefficiency could help to design appropriate policies
that help individuals to better use their resources to plan effectively. For this reason, we include
in Model 3 (Table 6) personality traits as variables that could explain inefficiency.
Our results suggest that personality traits could have a role in enhancing the individuals’
empowerment. Extroversion, conscientiousness and emotional stability reduce inefficiency
(estimated coefficients are respectively -0.19, -0.01 and -0.17). Figure 1,2 and 3 show graphically
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the relationships between these personality traits and efficiency (E[exp(-e)]). We find that
increasing extroversion, conscientiousness or emotional stability increases on average efficiency.
In other words, these personality traits increase, on average, the individual ability to transform
resources in planning abilities. Since conscientiousness and emotional stability are respectively
linked to the need for achievements and positive moods, it is not surprising that these traits are
able to improve the individual’s ability to benefit from resources reducing inefficiency. In
particular, it is certainly plausible that being conscientious could make planning harder for an
individual permitting her/him to use in more efficient ways her/his resources. It is also plausible
that extroversion helps, for example, individuals to better use the networks they have. Thus,
policies aimed at designing educational interventions which develop soft skills and personality
could help individuals be more effective in planning for the future.
Finally, in Tables 7 and 8, we report the estimated efficiency of planning for vulnerable groups.
Comparing vulnerable individuals with others, we generally find that such individuals are, on
average, less able to transform resources into an ability to plan. However, the difference in
efficiency between these groups is often small (4 percent points or less depending on the nature
of vulnerability) and not always statistical significant. However, being vulnerable is likely to be
correlated with other independent variables in the model so these figures should be treated as
lower bound estimates of difference.

5. Concluding Discussion

The paper asks whether social resources help people plan ahead – as this is a
central capability for human agency, decision-making, quality of life and economic
achievement. Using a stochastic frontier approach to model the relationship, we examined
whether individual and community social capital enhances the ability to plan ahead and
whether some individuals are less efficient at converting resources into planning capacity
than others. We highlight the following results. Firstly, the models estimated provide
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evidence of positive associations between planning ability and various aspects of social
resources particularly those concerning networks, local facilities, co-operation and trust.
We believe this is the first paper to document such associations and that the results are
consistent with likely pathways of connection: distrust can undermine the stability that
makes future oriented action and social networks can provide a resource for taking
effective action.

In addition, the findings are in keeping with evidence showing that social
resources have significant impacts or associations with a range of outcomes from
educational achievement through to economic growth. Perhaps most interesting is the
evidence of differential associations in terms of vulnerability. For those who are poor, as
measured in terms of low economic achievements, from a range of aspects of social
capital tested, we find that trust is significantly related to planning ability whereas social
networks are not. However, when we focus on other sources of vulnerability (employment
status, education and age), it is the social networks that are significantly associated with
the ability to plan ahead.

Potentially these findings suggest a need to take a nuanced approach to the
inclusion of social resources in public policy design. Social resources can help those who
are disadvantaged plan ahead but people benefit from different social resources depending
on the nature of the disadvantaged experienced. Policies to help people into vulnerable
positions (in terms of employment, education and age) might focus on the building of a
person’s social networks whereas those aimed at helping the poor in general should, it
seems, concentrate on the fostering of an environment that promotes trust. It is worth
recalling Helliwell (2006) who writes ‘Once the importance of trust and engagement are
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digested they might be expected to inform every policy decision’ before providing
examples including multi-use public spaces, multi-generational linkages in the provision
of care, education and leisure, ways for community newcomers to contribute to as well
as receive public services. It has already been shown that social capital varies
significantly, is driven by education and negatively associated with ethnic diversity – see
for instance Iyer et al (2005)’s study of 40 communities across the US. Our point is that
social capital may have quite different implications for policies in these different areas,
implications that have yet to be realized. Even the so-called comprehensive multiple
service interventions designed to help young people find work by combining a range of
interventions, from on-the-job training, though wage subsidies to job search assistance
(Betcherman et al (2007)) still do not yet include support for social network building
whereas we believe this could be both effective and relatively low cost.

We also find evidence that personality traits are predictors of planning capacity.
In fact, personality traits have an important role in determining the ability of an individual
to transform resources in ability to plan for the future. It is worth highlighting that on
average in this sample, people were some 12% less efficient at converting resources into
an ability to plan than they might have been if they were completely effective. Efficiency
is positively associated with some aspects of personality, notably extroversion,
conscientiousness and emotional stability. There are parallels with work on persistence
which find that self-reported grit scores are particularly closely related to
conscientiousness. We also find that the ability to plan ahead is strongly related to
conscientiousness though note in addition that whilst Duckworth’s concept of grit is one
of individual motivation and cognitive, our ability to plan ahead is essentially a product
of both person specific and external factors.
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To conclude, we acknowledge that our results are limited in ways that suggest the
value of further research. The data we use are cross-sectional in nature and we therefore
caution against any simplistic interpretation of causation. We can only claim to have
shown that the ability to plan ahead is predicted by a variety of outcome variables and
note that longitudinual data on shocks or experimental evidence from randomized trials
would be a valuable next step. Furthermore, our data are based on survey self-reports of
adults and we have reported here data from one country. That said, connections between
individual planning capacity and external social resources are reasonably suggestive of
the direction of causality and as noted there is some evidence that similar kinds of selfreported planning related psychometric scales have predicted behavioural outcomes both
inside and out of laboratory setting. In any case, and as we noted at the start, related work
has shown elsewhere that the ability to plan ahead is a capability related to both income
and life satisfaction as well as a myriad of important decisions and we hope this paper
will help to encourage further research into the facilitators, barriers and consequences of
planning in real life.
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Figure 2. Efficiency by extraversion quantiles (Table 6, Model 3)
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Table 1. Descriptive statistics – socio-demographics and ability to plan for the future items for
Italian sample
Variables

%

Female

45.18

Age is <25
Age is 25-34

5.85
32.6

Age is 35+

61.55

High education

28.95

Married / cohabitation

59.94

Household size is 1

12.57

Household size is 2

25

Household size is 3

27.49

Household size is 4 or plus

34.95

Self employed

17.84

Unemployed

13.74

Employed

68.42

Area is North-west

29.39

Area is North-East

30.99

Area is Centre

11.7

Area is South

27.92

I can plan the future (Planfuture)

6.73

To able to plan my life out (Planlife)

6.18

Clear ideas for the next 5 years (Plan5yrs)

6.65

I can keep to deadlines (Deadlines)

7.60

I deal with problems well (Dealprobs)

6.82

Number of Observations (n)

846
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Table 2. Descriptive statistics – social economic and health resources

Variable

Mean

Accbank – make use of banking and personal finance services (on scale 0-10)

7,34

Accrub – get rubbish cleared away (on scale 0-10)

6,84

Accdoc – be treated by a doctor or nurse (on scale 0-10)

6,91

Accapo – get felpe from the police (on scale 0-10)

6,45

Activities – problems in performing usual activities (on scale 1-3)

1,07

Pain – pain/discomfort (on scale 1-3)

1,47

Anxiety – anxiety/depression (on scale 1-3)

1,45

Income – mean value of the annual personal income band in log (10 bands)

9,33

Hhincome – mean value of the equivalent gross household income band in log (10 bands)

9,20

Saving – mean value of the personal saving in log (10 bands)

10,69

Balbudget – to make ends meet (on scale 1-6)

3,12

Famsoc – to be able to socialize with others in the family (on scale 0-10)

7,10

Enjrel - to be able to enjoy the desired kinds of personal relationships (on scale 0-10)

6,66

Commsoc - good opportunities to take part in local social events (on scale 0-10)

5,87

Commpol – to be able to express political view (on scale 0-10)

7,24

Commrel – to be able to practice religious beliefs - including atheism/agnosticism (on scale 0-10)

7,61

Pplhelp – people in the neighborhood are helpful (on scale 0-10)

7,22

Pplill - people in the neighborhood would help if someone in the family was ill (on scale 0-10)

6,84

Pplvol - people in the neighborhood engage in community volunteering (on scale 0-10)

4,85

Ppltrust - people in the neighborhood trust local government officials (on scale 0-10)

4,51
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Table 3 Ability to plan for the future (factor loadings)

Factor: ability to plan ahead
Plan

0.8724

Planlife

0.8443

Spendyears

0.7972

Proportion Explained

0.7032

Kaiser-Meyer-Olkin measure of sampling adequacy

0.69

See Table 1 for variable definitions

45

Table 4 Factor analysis to derive variables for social, economic and health resources
Factors
Local Economic
Cooperation Health
Networks Facilities Achievements / Trust
Constraints
Accbank

0.5483

Accrub

0.7536

Accdoc

0.7489

Accapo

0.7421

Activities

0.4698

Pain

0.7814

Anxiety

0.6581

Income

0.7836

Inc

0.8497

Savings

0.5935

Balbudget

0.6471

Famsoc

0.6793

Enjrel

0.6839

Commsoc

0.4627

Commpol

0.7126

Commrel

0.73

Pplhelp

0.6677

Pplill

0.6366

Pplvol

0.8462

Ppltrust

0.8044

Proportion explained

0.217

0.1618

Kaiser-Meyer-Olkin measure of sampling adequacy

0.1215

0.1113

0.0892
0.84

Note: See Table 2 for the variables definitions
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Table 5 Personality variables
Personality Dimensions and Question Items
Extraversion

%
4.91

extroverted

6.61

reserved, quiet*

6.79

Agreeableness

6.64

critical*

4.13

sympathetic, warm

7.34

Conscientiousness

7.04

dependable, self-disciplined

7.48

disorganised*

3.34

Emotional stability

6.31

anxious*

4.04

calm, emotionally stable

6.79

Openness

6.71

open to new experiences, complex

3.39

conventional, uncreative*

6.53

(*) Indicates a question reverse coded for the dimension
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Table 6. Frontier models of planning capacity as a function of social capital and personality

Dependent variable:
log(ability to plan for the future)

Model 1
Coef.

Model 2

Std. Err.

Coef.

Model 3

Std. Err.

Coef.

Std. Err.

log(Networks)

0.359 ***

0.029

0.338 ***

0.030

0.298 ***

0.029

log(Local facilities)

0.075 ***

0.026

0.086 ***

0.026

0.097 ***

0.025

log(Cooperation and Trust)

0.034 **

0.016

0.047 **

0.019

0.057 ***

0.018

log(Health)

0.071 **

0.030

0.079 **

0.031

0.038

0.031

log(economic achievements)

0.071 ***

0.017

0.087 ***

0.020

0.076 ***

0.019

Male

-0.016

age is 25-30

0.011

-0.012

0.011

0.025 *

0.014

age is 50+

-0.023 *

0.013

-0.023 *

0.013

high_edu

-0.013

0.012

-0.012

0.011

married / cohabitation

0.054 **

household hsize

-0.008 *

self-employed

0.008

Unemployed

0.015

Area dummies

yes

constant

0.012
0.005
0.013
0.019
yes

0.032 **

0.014

0.055 ***

0.012

-0.009 *

0.005

0.011

0.012

0.022

0.018

yes

yes

0.760 ***

0.071

0.708 ***

0.073

0.825 ***

0.070

0.106 ***

0.005

0.107 ***

0.005

0.103 ***

0.005

extraversion

-0.192 ***

0.059

agreeableness

-0.014

0.064

conscientiousness

-0.167 ***

0.063

emotional_stability

-0.248 ***

0.056

σu
Estimates of ln( σε

2)

openness_experiences
constant

-3.892 ***

Efficiency (E[exp(-e)] )
Num. Obs.
Log-likelihood

0.122

-4.467

0.101

0.040

0.066

-0.642

0.534

0.874

0.877

0.879

846

846

846

309.973

324.929

364.618

Notes
1.

2.

Model 1 uses a standard Cobb Douglas production function with social capital as input; Model 2
adds individual controls allowing shifts in the production functions; Model 3 allows for personality
traits to explain efficiency
Estimates of efficiency: max 1
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Table 7. Planning ability: frontier models with interactions factors (employment status and economic
achievements)
Dependent variable:
ability to plan for the future

Model 3a
Coef.

Model 3b

Std. Err.

Coef.

Std. Err.

log(Networks)

0.274 ***

0.031

0.285 ***

0.032

log(Local facilities)

0.088 ***

0.028

0.142 ***

0.030

log(Cooperation and Trust)

0.050 ***

0.019

0.044 **

0.019

log(Networks)*unemployed

0.287 ***

0.076

log(Local facilities)*unemployed

0.099

0.067

-0.006

0.056
0.090

0.060

log(Cooperation/Trust) * unemployed
log(Networks) if econ<1st quartile econ. achiev.
log(Local facilities) if econ<1st quartile econ. achiev.
log(Cooperation/Trust) if econ< 1st quartile econ. achiev.

-0.175 ***

0.060

0.115 **

0.046

log(Health constraints)

0.046

0.031

0.035

0.031

log(economic achievements)

0.079 ***

0.019

0.109 ***

0.028

Male

-0.016

age is 25-30

0.037 ***

0.011

-0.014

0.011

0.014

0.033 **

0.014

age is 50+

-0.024 *

0.012

-0.025 **

0.013

high edu

-0.014

0.011

-0.017

0.011

married / cohabitation
household hsize

0.058 ***
-0.009 *

self-employed

0.012

0.012
0.005

0.059 ***
-0.009 **

0.012
0.005

0.012

0.011

0.012

0.122

0.015

0.019

Unemployed

-0.586 ***

Area dummies

yes

constant

0.867 ***

0.070

0.747 ***

0.075

0.102 ***

0.005

0.106

0.005

-0.184 ***

0.059

-0.198 ***

0.061

σu

yes

yes

yes

2)

Estimates of ln(σε
extraversion
agreeableness

0.065

-0.002

0.067

conscientiousness

-0.156 **

0.063

-0.169 ***

0.064

emotional_stability

-0.254 ***

0.056

-0.255 ***

0.057

openness_experiences
constant

0.005

0.038

0.066

0.038

0.067

-0.874

0.535

-0.719

0.546

E(exp(-e)) if unemployed=1

0.852

E(exp(-e)) if unemployed=0

0.886

E(exp(-e)) if economic achievements <1st quartile

0.859

E(exp(-e)) if economic achievements ≥1st quartile

0.892

Log-likelihhod

376.901

371.376
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Table 8. Planning ability: frontier models with interactions factors (education and age)
Dependent variable:
ability to plan for the future

Model 3c
Coef.

Model 3d

Std. Err.

Coef.

Std. Err.

log(Networks)

0.449 ***

0.045

0.283 ***

0.032

log(Local facilities)

0.175 ***

0.041

0.086 ***

0.027

log(Cooperation and Trust)

0.048

0.029

0.052 ***

0.020

log(Networks)*age50+

0.133 **

0.058

log(Local facilities)*age50+

0.144 **

0.070

log(Cooperation/Trust) *age50+

0.031

0.043

log(Networks)*high edu

-0.206 ***

0.054

log(Local facilities)*high edu

-0.095 **

0.040

log(Cooperation/Trust) * high edu

0.017

0.035

log(Health constraints)

0.033

0.030

0.038

0.031

log(economic achievements)

0.070 ***

0.019

0.078 ***

0.019

Male

-0.016

age is 25-30

0.035 ***

age is 50+

-0.022 *

0.010

-0.013

0.010

0.013

0.032 **

0.013

0.012

-0.522 ***

0.138

high edu

0.454 ***

0.092

-0.015

0.011

married / cohabitation

0.053 ***

0.012

household hsize

0.052 ***

-0.007

0.005

self-employed

0.013

0.012

0.011

0.012

Unemployed

0.021

0.018

0.018

0.018

Area dummies

yes

constant

yes

-0.011 **

0.012

yes

0.005

yes

0.479 ***

0.096

0.880 ***

0.071

0.099 ***

0.005

0.101 ***

0.005

extraversion

-0.186 ***

0.058

-0.191 ***

0.059

agreeableness

-0.019

0.063

-0.018

0.064

conscientiousness

-0.164 ***

0.062

-0.156 **

0.063

emotional_stability

-0.247 ***

0.056

-0.242 ***

0.056

σu
2)

Estimates of ln(σε

openness_experiences
constant

0.043

0.065

0.039

0.066

-0.671

0.529

-0.722

0.531

E(exp(-e)) if high edu=1

0.884

E(exp(-e)) if high edu=0

0.879

E(exp(-e)) if age≥50

0.896

E(exp(-e)) if age<50

0.873

Log-likelihhod

379.923

360.330
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