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1. THEORETICAL FRAMEWORK

In the present work we start from some considerations about the analysis of the labor
market after the latest global economic crisis and, assuming some changes affecting it
as structural changes, we go into the debate around technological unemployment and
we try to sketch some possible scenarios that may occur as a reaction to the present
issue via an agent-based simulation built on NetLogo.
As  a  first  step,  we  introduce  the  notion  of  “jobless  recovery”,  which  has  been
introduced by the economist Nick Perna and refers to an economic recovery, following
a recession, where the economy as a whole improves, but the unemployment rate
remains still high or continues to increase over a prolonged period of time.
Even  if  we  can  enumerate  three  historical  cases  in  which  talking  about  jobless
recoveries may sound proper (after  the 1990-91 US crisis,  after  the 2000 “dotcom
bubble” and after the 2007-2008 Great Recession), by focusing on the US data about
the labor market (provided by the Bureau of Labor Statistics), what we can observe is
that after the Great Recession unemployment rate has never come back to its pre-
crisis level: in fact, we can observe a 4.6% unemployment rate in 2006 and a 4.9% level
in the last detection (collected in July 2016),  passing through a 9.5% peak in 2010,
whereas the recession - expressed in GDP terms - was declared closed in July 2009.
Many commenters have focused on the reason why jobless recoveries take place and,
in particular,  in Jobless recoveries: stagnation or structural changes? (2016), J. Burger
and  J.  Schwartz  highlight  the  reasons  why  jobless  recoveries  may  be  considered
structural changes:  in fact, as they report,  most studies point to a change in cyclical
employment dynamics and seek to explore potential explanations.
The ones supporting the idea that jobless recoveries merely represent a stagnation
phase after a crisis find that expansions in output are driven relatively more by an
increase in the hours of work of current employees rather than new job creation, but
this fact does not seem sufficient to explain jobless recoveries phenomena.
In  fact,  evidences highlighted via  the econometric  analysis  of  Burger  and Schwartz
sound  clear  in  underlining  that  causes  driving  to  jobless  recoveries  come  from
structural  changes  due  to  the  so  called  “technological  unemployment”  issues.  In
particular,  we  find  crucial  to  list  structural  reorganizations,  sectoral  reallocations
(Garin,  Pries,  and  Sims  2013)  and  -over  all-  job  polarization  (Explaining  Job
Polarization: routine-biased technological change and offshoring, M. Goos, A. Manning
and A.  Salomons, 2014) as main causes of the phenomenon.
Starting from this standing point, we find relevant to discuss about the existing link
between the impact of technological development in production processes and the
unemployment  rate.  A  fortiori,  we  strongly  believe  that  such  a  discussion  may  be
useful nowadays in order to set the present framework and to analyze how the so
called  “artificial  intelligence”  may  impact  on  the  labor  of  market  upsetting  the
dynamics characterizing it in a couple of decades.
Debates  about  technological  unemployment,  however,  are  nothing  of  new  in  the
human history.  As  J.  Mokyr,  C.  Vickers,  and N. L.  Ziebarth report in  The history of
technological anxiety and the future of economic growth: is this time different?  (2015),
technology is widely considered the main source of economic progress, but it has also
generated  cultural  anxiety  throughout  history.  From  generation  to  generation,



literature  has  often  portrayed  technology  as  alien,  incomprehensible,  increasingly
powerful and threatening, and possibly uncontrollable. 
First  posed  by  David  Ricardo in  his Principles (1821),  the  machinery  question
concerned the “influence of  machinery on  the interests  of  the different  classes  of
society”,  and in  particular  the “opinion  entertained by the laboring class,  that  the
employment of machinery is frequently detrimental to their interests”.
Even John Maynard Keynes went into the debate in his essay Economic Possibilities for
our Grandchildren (1930) and described the scenario as follows: 

“We  are  suffering  just  now  from  a  bad  attack  of  economic  pessimism.  It  is
common  to  hear  people  say  that  the  epoch  of  enormous  economic  progress
which characterized the nineteenth century is over; that the rapid improvement
in the standard of life is now going to slow down --at any rate in Great Britain;
that a decline in prosperity is more likely than an improvement in the decade
which lies ahead of us.
I believe that this is a wildly mistaken interpretation of what is happening to us.
We are suffering, not from the rheumatics of old age, but from the growing-pains
of  over-rapid  changes,  from  the  painfulness  of  readjustment  between  one
economic period and another. The increase of technical efficiency has been taking
place faster than we can deal with the problem of labor absorption.”

As well reported by these two illustrious example, the machinery question has often
generated anxiety through the society in the last two centuries: in the recent history,
each time it  seemed that  widespread automation  of  skilled workers’  jobs was just
around  the  corner  but,  each  time,  instead,  technology  created  more  jobs  than  it
destroyed, as the automation of one chore increased demand for people to do the
related tasks that were still beyond machines. Automating a particular task, so that it
can be done more quickly or cheaply, increased the demand for human workers to do
the other tasks around it that have not been automated and it always dropped down
production costs. The drop in production costs always used to correspond to a drop in
market  prices  making some goods  available  to a  larger  number  of  consumers  and
yielded therefore an overall increase in the wellbeing of the population.
 Nowadays,  there is  no reason to doubt  about  the fact  that  such a fallout on the
exchange market dynamics will occur again with the advent of artificial intelligences in
production  processes,  but,  since  artificial  intelligences  are  based  on  deep-learning
systems,  we cannot  be sure that  it  will  have the same consequences on the labor
market of mechanization in previous cases. Actually, in a widely noted study published
in  2013,  Carl  Benedikt  Frey  and  Michael  Osborne  examined  the  probability  of
computerization for 702 occupations and found that 47% of workers in America had
jobs at high risk of potential automation. 
They concluded that “recent developments in machine learning will put a substantial
share of employment, across a wide range of occupations, at risk in the near future”.
Subsequent  studies  put  the  equivalent  figure  at  35%  of  the  workforce  for  Britain
(where more people work in creative fields less susceptible to automation) and 49%
for Japan.



What  determines  vulnerability  to  automation  is  not  so  much  whether  the  work
concerned is manual or white-collar but whether or not it is routine, therefore it does
not lay in the level of qualification, but only in the repeatability of the tasks required by
the job.
Starting from these considerations, Martin Ford, author of the bestseller  Rise of the
Robots: Technology and the Threat of a Jobless Future (2015), makes a further step
explaining what may be the consequences of such a process: by skewing the gains of
the new economy to a few, robots weaken the chief engine of growth, that is the
middle-class demand – he asserts. 
As labor becomes uneconomic relative to machines, purchasing power diminishes. The
US economy produces more than a third more today than it did in 1998 with the same-
sized labor force and a significantly larger population. It still makes sense for people to
obtain  degrees.  Graduates  earn  more  than  those  who  have  completed  only  high
school. But their returns are falling. The median pay for US entry-level graduates has
fallen from $52,000 in 2000 to $46,000 today.  It  has  stagnated for  postgraduates.
Education is by no means a catch-all solution, says Ford. Not everyone can get a PhD.
Assuming that highly skilled jobs can take up the slack is “analogous to believing that,
in  the  wake  of  the  mechanization  of  agriculture,  the  majority  of  displaced  farm
workers would be able to find jobs driving tractors”.
The consequent mass unemployment will lead to even greater inequality. And without
work how will people have enough money to support the mass consumerism on which
any remaining jobs might depend?
All these considerations stimulate us to investigate innovative solutions: in particular,
all this makes it more important than ever to update welfare systems. Policymakers
should smooth the transitions between jobs and support workers while they pick up
new skills by rethinking education but also the pensions’ systems. From this standing
point, we strongly believe that a basic income hypothesis may be considered in order
to face such structural changes. 
Concerns about AI and automation have also led to calls for a stronger safety net to
protect people from labor-market disruption and help them switch to new jobs, as it
reports The Economist in Re-educating Rita (2016, June 25th). 
Its chief merit, say its supporters, is that people who are not working, or are working
part-time,  are  not  penalized  if  they  decide  to  work  more,  because  their  welfare
payments do not decline as their incomes rise. It gives people more freedom to decide
how many hours they wish to work,  and might also encourage them to retrain by
providing them with a small guaranteed income while they do so. Those who predict
apocalyptic job destruction see it as a way to keep the consumer economy going and
support the non-working population. In a world of rapid technological change, a basic
income could help ensure “a smooth transition to the jobs of the future”.



2. THE MODEL

2.1. The setup procedure

By using NetLogo, we try to summarize such a scenario in an agent-based model: since
this is a preliminary work which has to be enlarged and deeply developed, here we will
narrow our model at the setting up phase of the problem and we propose to extend
the model in a further publication. In the first phase of the work, the basic aim beyond
our  model  is  to  analyze  the  relationship  between  the  level  of  technological
development of a given firm and its capacity of creating or destroying job places.
In  the  attempt  of  doing  so,  we  have  started  this  work  by  analyzing  how  this
relationship operates  in  the real  world  and by using  NetLogo we have sketched a
simplified  model  which  should  give  us  some  useful  insights  through  agent-based
simulation techniques.
The  set-up process  is  then composed by  two phases:  during  the first  one,  named
“create world”, we have just defined the agents and their features; whereas in the
following one, named “hire”, we have set up the hiring process through which firms
and workers interact at the first time.

Fig. 2.1: the two phases of the setting up process.

First of all, let us introduce the agents interacting in the model and their main features.
The model reckons on two different breed of agents: firms and population.
Firms' features:
• productivity of capital (K) 
• productivity of labor (L)
• capital endowment.
As long as concerns the productivity of capital and labor, in the present model they are
not  meant  as  complements  in  order  to  measure how much each  of  these  factors
contributes to a  unit  of  product,  but they measure how much the investments on
capital  and labor of  each firm are efficient if  compared with other firms'  ones.  By
quoting the economist Enrico Moretti, the productivity is the amount of output which
a worker (or  a  machine)  generates for  each worked hour.  be more precise,  in the
present  simplification  they  display  a  value  included  between  zero  and  one,  which
shows us the level of efficiency of each of these factors.
As  long  as  concerns  the  capital  endowment,  from a  theoretical  viewpoint  we  can
identify  it  as a  proxy of  savings which evolves over time depending on the results



which the firm earns on the market. In the setting up phase of the model, this variable
is randomly defined and it can take values included between 100 and 1000.
Furthermore,  the  firms'  size  is  another  important  feature  which  allows  us  to
differentiate firms among them: as widely acknowledged in the economic literature,
we have distinguished between small-sized firms, middle-sized firms and big firms and
the main consequence of this differentiation is the capacity of the firm in terms of job-
places.  We  have  represented  this  differentiation  in  the  NetLogo  interface  just  by
applying different sizes to the firms' breed.

Fig 2.2: the code relative to the creation of the red firms with their relative features
and the firms’ size differentiation. Other typologies of firms (signed by other colors)

follow the same procedure of creation.

Of course it is important to underline that characterizing the firms as described allows
the model for a wide heterogeneity which guarantees the non-linearity of the model.
Population's features:
• level of skills
• employed/not employed
• income.
We have represented population in the model by using different colors in order to
differentiate the level of skills of each individual: we can identify as low-skilled workers
the agents marked by the grey color, as middle-skilled workers the agents marked by
the cyan color and the high-skilled workers the agents marked with the blue color. In
the initial phase of the model, population is equally distributed between these three
groups.
Notice that  in  the present  simplification population is  referred to as  population in
working age and that therefore each agent composing the population can potentially
be  employed  by  firms:  we  have  therefore  created  the  dummy  variable  employed
which can take “true” or “false” values.



Income instead is initially defined randomly and can take value between 3 and 20. In
the following phases we will sum up to this starting amount a wage that will vary on
the  basis  of  the  typology  of  employment  (which  it  depends  on  the  skills  of  each
worker).

Fig. 2.3: the code relative to the creation of the population with the respective
features.

The basic assumption on which the model is built comes from the combination of four
possible situations which can occur in the global labor market:
1. areas with low levels of technological development and low levels of employment
rates;
2. areas with low levels of technological development and high levels of employment
rates;
3. areas with high levels of technological development and low levels of employment
rates;
4. areas with high levels of technological development and high levels of employment
rates.

We  have  reproduced  this  situation  by  building  a  semiotic  map  in  the  NetLogo
interface: let us assume that the abscissa axis represents the productivity of capital (K)
whereas the ordinate axis represents the productivity of labor (L), both representing
increasing values included between zero and one. By following this line of reasoning, it
is straightforward that:
• the bottom-left sided quarter represents an area with low productivity of both
K and L (and firms which display this feature are marked with the red color);
• the  bottom-right  sided quarter  represents  an  area  with  low productivity  of
capital and high productivity of labor (and the corresponding firms are marked with
the orange color);
• the top-left sided quarter represents the opposite situation, i.e. an area with
high  productivity  of  K  and low productivity  of  L  (and  the  corresponding  firms  are
marked with the yellow color);
• the top-right sided quarter represents an area with high productivity of both K
and L (with the corresponding firms marked with the green color).

As  we  can  easily  observe,  by  representing  the  geographical  space  of  the  NetLogo
interface as described, we have imposed some spatial constraints only upon the firms,



whereas population can freely move on the display with no constraints. The reason
why of this choice is that the unique workers’ employment condition is the availability
of an employment requiring his (or her) given level of skills, availability which depends
on the firms’ features.

Fig 2.4: the semiotic map tracking firms’ coordinates.

After sketching the main features of the agents operating in the model, we had to
make them interacting in the hiring process. In the basic version of the model we have
simulated a labor market in which search- matching frictions yet exist and therefore it
may  be  that  a  firm  does  not  saturate  all  its  job-places,  with  some  workers  still
remaining unemployed: as previously said, the main cause of this phenomenon is the
informational  asymmetry present in the market which does not allow demand and
supply to know each other about the existence of the counterparty and does not allow
them to meet. However, in this phase, workers are employed by firms precisely for the
typology of employment guaranteed by their level of skills and therefore this kind of
friction is not represented in the model now.
The hiring process comes from the creation of a variable which belongs to the firms,
namely the number of hirings: it represents the capacity of job-places for each firm.

Fig 2.5: the definition of the maximum capacity in the terms of number of job-places
for each firm.

This variable is heterogeneous since it is different for each firm in the model and it is
endogenously defined since it depends on two features of the firms, that are the firm’s
size and the capital endowment. Assuming that small-sized firms’ capacity cannot be
greater than ten workers, that medium-sized firms’ one cannot be greater than one-
hundred  workers  and  that  big-sized  firms  can  employ  more  than  one-  hundred
workers, we have defined the number of hirings on the basis of the capital endowment
by using different multipliers which yield the following classification:
• for the small-sized firms, the number of hirings is included between zero and
ten (i.e. it is calculated by multiplying capital endowment * 0.01);
• for the middle-sized firms, the number of hirings is included between 19 and
100 (i.e. it is calculated through the formula 10 + capital endowment * 0.09);



• for the big-sized firms, the number of hirings is included between 110 and 200
(i.e. it is calculated through the formula 100 + capital endowment * 0.1).

The following step is straightforward: once that the number of workers hired by each
firm is given, we have defined how many workers for each level of skills a firm does
require. In order to define this, we have applied different percentages on the basis of
the  semiotic  map that  we  have  built  in  the  first  phase  of  the  setting  up  process,
assuming  as  a  characterizing  feature  in  defining  the  number  of  workers  of  each
typology required by firms the combination between the productivity of labor and the
productivity of capital.

Fig 2.6: the code for the hiring process of a high-skilled worker in a firm with high
productivity of capital and high productivity of labor. The same process occurs for each

category of workers in each firm.

Following this line of reasoning, we have defined that:
• firms with low productivity  of  capital  and low productivity  of  labor (i.e.  red
firms) distribute their workers in a 70% of low-skilled workers, a 25% of middle-skilled
workers and a 5% of high skilled workers since we have assumed that firms with such
features do not display high levels of technological development and therefore require
mainly low-skilled and middle-skilled workers to start the production cycle;
• firms with low productivity of capital and high productivity of labor (i.e. orange
firms) distribute their workers in a 60% of low-skilled workers, a 30% of middle-skilled
workers and a 10% of high skilled workers since we have assumed that due to the low
productivity of K (i.e. the low level of technological development) these firms still need
a high quota of low-skilled workers, even if smaller than the quota required by red
firms because the higher productivity of L;
• firms with high productivity of capital and low productivity of labor (i.e. yellow
firms) distribute their workers in a 20% of low-skilled workers, a 30% of middle-skilled
workers and a 50% of high skilled workers since we have assumed that due to the high
productivity of capital the labor-force demand shifts from low-skilled to high-skilled
workers who display competences on dealing with the increased technological level of
the tools used by the firm;
• firms with high productivity of capital and high productivity of labor (i.e. green
firms) distribute their workers in a 15% of low-skilled workers, a 10% of middle-skilled
workers and a 75% of high skilled workers since the labor-force demand is focused on
high-skilled workers  endowed with the capability  of  dealing  with the technological



tools of the firm, but a quota of low-qualified workers dealing with basic tasks is still
required.

2.2. The “go” procedure

Once  that  world  is  created,  we  have  built  the  “go”  button,  which  is  cyclical  and
contains many procedures: it represents all those processes taking place in each cycle
of our economy. 
In particular, these procedures are:

 Produce&consume,  describing  consumption  decisions  of  individuals  and
production decisions of firms;

 Fire, describing how firms decide to fire some of their workers on the basis of
the results on the market;

 Rehire, working in a symmetric way with respect to the previous one;
 UnemploymentBenefit,  ensuring that also unemployed individuals receive an

amount in order consume goods in the economy.

Fig 2.7: Procedures contained in the “go” button.

Let us explain the details of the produce&consume procedure.
First  of  all,  we  ensure that  firms that  do  not  employ  at  least  one  individual
collapse and we do so by asking them to disappear from the interface.
As a second step, we define the consumption decisions of individuals and we
express them in the terms of quantity of income that individuals are willing to
pay to get the quantity they decide to consume. Since for each level of skills we
defined  a  type  of  employment  and  corresponding  wage,  we  assume  that
individuals make their consumption decisions according to the budget constraint
and  therefore  the  quantities  they  decide  to  consume  vary  on  this  basis.
Furthermore,  for  each  level  of  income,  we  set  a  fixed  quota  of  minimum
consumption (which is lower to the wage that an individual perceives) and we let
the other part of the consumption up to the individual choices of the agents,
ensuring  the  non-linearity  and  therefore  the  heterogeneity  of  individuals’
behaviors: in particular, we ask that the part of consumption that each individual
choices to consume is distributed as a random normal with a known mean and a
variance equal to the half of the mean. In some cases, it may occur that summing
up the minimum consumption with the individual consumption decided by the
individual the total consumption of the individual may be higher than its wage



and in  that  case  the individual  is  consuming part  of  its  starting  endowment:
clearly when the individual income becomes zero, he (or she) quits the model.

Fig. 2.8: consumption levels of individuals

In an analogous way, we define the production decisions of the firms, choosing a
minimum quantity that each firm produces depending on its size and defining
according to a random normal distribution the remaining part. In particular, we
have set the values as follows:
small firms’ minimum production quantity is 80, whereas the remaining part is
given by a random normal with mean 20 and variance 10;
middle-sized  firms’  minimum  production  quantity  is  140,  whereas  the
remaining part is given by a random normal with mean 40 and variance 20;
small firms’ minimum production quantity is 300, whereas the remaining part is
given by a random normal with mean 100 and variance 50.

What should be noticed is that quantity produced are expressed in terms of units
of goods: this ensure a price formation mechanism changing at any cycle and
coming from the comparison of the total  demand of individual  with the total
supply of firms. Furthermore, prices give back both to firms and individuals a
process  with  memory.  In  fact,  agents  modify  the  quantity  demanded  and
supplied by  comparing  prices  in  the two previous  cycles:  in  particular,  if  the
prices trend is increasing, firms will produce higher quantities and consumers will
demand lower quantities of goods, whereas with decreasing prices the opposite
will occur.

Fig. 2.9: prices formation mechanism



At the end of the produce&consume procedure, we define firms’ profits as the
difference between revenues (given by the product between quantity produced
and prices) and costs. The costs that each firm bears are the following:
cost  of  labor,  defined  as  the  product  between  number  of  workers  and
corresponding wages (of course, depending on the type of employment which is
assumed to depend on the level of skills);
fixed costs, proportional to the productivity of capital (clearly we assume that
the  higher  productivity  of  capital  is,  higher  the  cost  that  a  firm will  bear  to
maintain its machinery);
a contribution for unemployment benefits, which represents a kind of taxation
and a first raw element of welfare subside for unemployed individuals.
In order to conclude the procedure, we sum up the profits of the firms to their
previous  capital  endowment,  which may be considered as  a  reinvestment of
profits gained. Since profits could also be negative, and therefore, they could
erode  part  of  the  capital  endowment,  we  precise  that  firms  with  capital
endowment equal to zero have to quit the market.

During each cycle, some adjustments in the labor market are required: for this
reason, we introduce the fire and rehire procedures.
The  line  of  reasoning  we applied  in  order  to  define  these  procedures  is  the
following: firms attaining negative profits or firms whose capital endowment is
low (i.e. lower than 150) will fire some of their employee in order to cut part of
the costs they have to bear (of course, it is what we defined before as structural
organization); whereas firms attaining high level of profits (i.e. profits higher to
the mean of profits attained by other firms in that cycle) or firms whose capital
endowment is high (i.e. higher than 850) will hire other workers since they are
meant to be in an expansion phase.
As a further step, we impose as a decision rule that firms with high productivity
of labor (i.e. greater than 0.5) will  be more reluctant to fire their workers or
more willing to hire new workers due to the added value that each worker gives
as  a  contribution  to  the  productive  process;  conversely,  firms  with  low
productivity of labor will act in the opposite way. 
The implication of this line of reasoning is that, in the case of firing, firms with
high productivity of labor will fire 5% of their workers, whereas firms with low
productivity of labor will fire 10% of them. Analogously, in the case of rehiring,
firms  with  high  productivity  of  labor  will  hire  more,  whereas  firms  with  low
productivity of labor will be more reluctant on rehiring.



Fig. 2.10: the firing process for firms with low productivity of labor and high
productivity of capital.

Furthermore,  if  productivity  of  labor  affects  the  number  of  firings  and  new
hirings, the productivity of capital will affect the type of employment that a firm
is more reluctant to cut or more willing to makes available.
In particular, firms with high productivity of capital will cut the cost of labor firing
both  middle-skilled  and  low-skilled  workers  since  we  assume  that  a  job
polarization  process  due  to  mechanization  occurs,  whereas  firms  with  low
productivity of capital will fire only low skilled workers. We exclude firings on
high-qualified workers due to the high level of added value they have, and of
course also due to the training costs that a firm has to bear in order to prepare
them for the tasks they have to accomplish.
In  the same way,  in  the case  of  new hirings,  firms with high  productivity  of
capital  will  be  interested  in  hiring  high-skilled  workers  and  firms  with  low
productivity  of  capital  will  prefer  select  some  middle-skilled  and  low-skilled
workers.

Fig. 2.11: the rehiring process for a firm with high productivity of labor and low
productivity of capital.

The last procedure contained in the “go” button is the unemploymentBenefit
one. It sets a benefit for all the unemployed individuals, whose value is fixed at
0.6 (i.e. 60% of the minimum wage). Since in the model we have not an extra
breed of agents representing public institutions, also public intervention passes
through the interaction between firms and individuals: in fact, even if raw and
insufficient, this mechanism seems to be a first track of a welfare policy, which
should be implemented in  a  more exhaustive way by introducing a universal
basic income (feasibility of this tool will be ensured by the fact that technological



shocks driven by the advent of artificial intelligence will both cut costs of labor
and increase firms’ production). 
The size of the withdrawal imposed to each firm is determined by summing up
the benefits required by all the unemployed individuals divided by the number of
the firms operating in the market. The contribution for benefit is subtracted to
the profits of each firm.

Fig. 2.12: the unemploymentBenefit procedure
1. RESULTS

Even if in the absence of the technology shock (which will also open the door for
a basic income hypothesis) the model seems to be cripple, we can yet underline
some of the results coming to the surface in this preliminary analysis.
However, in order to be intellectually honest,  we have to premise that some
results may be biased by the lack of this important assumption. 
In particular, rather surprisingly, we can notice that firms with high productivity
of both capital and labor do not perform as we should expect and are the ones
displaying lower profits  in the market (and the first  disappearing due to high
losses in the market!): this occurs due to the high cost of labor they have to face
since  they  are  the  ones  hiring  the  highest  numbers  of  high-skilled  workers
(whose wage is the highest). 
Nevertheless, we can identify some robust patterns providing interesting results,
overall as long as concerns individual behaviors.
By analyzing average consumption divided by income classes, results display a
regular pattern according to which high-skilled workers, perceiving the highest
wages, are the ones consuming more on the market, followed by middle-skilled
(and therefore “middle-paid”) workers. The pattern displayed by low-skilled (and
low-paid) employed,  instead,  seems to be very close to the one displayed by
unemployed individuals and during some cycles unemployed individuals’ average
consumption is even higher than low-paid ones. This may suggest that given such
a slim difference in perceiving the lowest wage or the unemployment benefit,
some individual may choose not to work.

Fig. 3.1: average consumption per income classes



The unemployment rate divided by level of skills, even if slightly biased for the
reasons  we  exposed  before,  show  a  robust  pattern  of  job  polarization,
reinforcing  the  hypothesis  that  middle-skilled  workers  are  the  ones  suffering
more job losses during the firing processes: even if also the starting level of their
unemployment  rate  is  the  highest,  this  trend  is  the  only  one  displaying
meaningful  increases  over  time.  The  overall  unemployment  rate  strongly
increases over time (it  passes from 18.75% to 35.25% by running the first 20
cylces).

Fig 3.2: unemployment rate per class of skills
The average income divided by type of employment clearly displays a decreasing
trend, which may suggest that on average individuals consume more than they
perceive as a wage. The same result may be shown also through the trend of the
death rate. Calibration adjustments may resize this evidence.

Fig 3.3: death rate per class of income

Fig. 3.4: average income per type of employment

The  graph  depicting  prices  trend  seems  to  suggest  that  a  self-reinforcing
mechanisms take place, progressively driving prices to lower values.



Fig. 3.5: price trend

Last but not least, we introduce a taste of our basic income hypothesis: in fact,
by looking at firms’ average profits and comparing it with individuals’ average
income, we can observe that there is yet some room to redistribute firms’ profits
to individuals. By recalling that the main hypothesis sustaining basic income is
that  a  technology  shock  would cut  many job-places  and  consequently  would
meaningfully reduce costs of labor, imagining the introduction of a basic income
hypothesis in the model would not sound strange.

Fig. 3.6: financing basic income by taxing firms’ profits


