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1. Presentation

In the first State of the Union Address, George Washington (1790) 
promoted scientific knowledge for the wellbeing of the nation by 
pronouncing, 

“Nor am I less persuaded that you will agree with me in opinion that 
there is nothing which can better deserve your patronage than the 
promotion of science and literature. Knowledge is in every country the 
surest basis of public happiness. (p. 1)

(Cited in Stevenson, 2014:13)



Heidi J. Stevenson (2014:133) indicates Barack Obamas Policies:

Reaffirming and strengthening America’s role as the world’s engine of 
scientific discovery and technological innovation is essential to meeting the 
challenges of this century. That’s why I (President B. Obama) am committed 
to making the improvement of STEM education over the next decade a 
national priority. (White House, 2009, para. 4)

Obama supports initiatives as evidenced by his 2013 State of the Union 
Address, which calls for the training of 100,000 STEM teachers (The White 
House, 2013). In addition, Obama recognizes the importance of training 
STEM workers by stating,

We’ll reward schools that develop new partnerships with colleges and 
employers, and create classes that focus on science, technology, 
engineering, and math–the skills today’s employers are looking for to fill 
jobs right now and in the future. (para. 42)



Nevertheless and in spite of the political discourse…

(Impresively similar in  oficial statements of Presidents Bush, Obama and Trump)

• High contoversies about what means STEM and who has an STEM Profession (Charette, 
2013 Rothwell, 2013, NAP, 2005; 2010)

• Another important controversia in literature is that there is not a shortage of STEM 
workers. There is a surplus. Stevenson, H. J. (2014). Salzman, Lowell, and Kuehn (2013), 
Salzman et al. (2013)

• Moreover… H-1B Visas pressures to decrease wages in technological sectors (Costa, 
2012; Eisenbrey, 2013; Matloff in Harkinson, 2013; Salzman, et al., 2013)

• What about Liberal Arts in all this discourse? Read the documents above.

• The core of our Study is to understand all literacies and their interactions, including 
STEM and Liberal Arts skills, competences or literacies

• Sociologically, what about the relevance of language-literacies in division of labor?



Sociologically, in late capitalism these new bunch of literacies, 
undetermined in official documents, should be considered in relation to 
division of labor, a central concept in sociology as new mediating variables in 
social stratification. 

(see an analysis of language and division of labor in classics Smith, Marx, 
Weber, Durkheim, Simmel, Bourdieu, Elias in Alarcón 2021,2022)

These literacies have many intersectionalities with multilingualism gendered 
language, racialized language as well, more important here, relations with 
social class in classical terms of white/blue collar’s type of work (Gonçalvez, 
2020). 

My topic: language and division of labor; a broad topic.



Background
30 September Session!!! • Team: International and interdisciplinary (Social Sciences)

• Main Purpose: 

Assign values of linguistic competences to the total of occupations (900).

Create a Scale of Linguistic Intensity of Occupations (ILT)

Analyze social implications

• Theoretical Challenges: 

Central role of language in society, but what is the linguistic component 
of work? Continuous inductive-deductive processes

• Methodological Challenges: 

Analysis and integration of databases with linguistic and occupational 
variables

• Applicability:

Scientific tool for analysis; Occupational definitions and content; Training 
for employability and productivity

• Results-Production: 

Web page with ILT index, articles, book, conferences (about 100 impacts.

https://cled-ilt-dgestempr.urv.cat/web/home



A Simplified Conceptual Framework
Skills. Concept related to the field of work-labor. Survive at work

Competences. Concept related to the field of education. Survive at 
school system

Literacy(ies). Old and new concept related to the integration of Skills 
and Competences under a broader perspective. Survival at quickly 
changing society; uncertainness; mobility; social exclusion.

Literacy historically implies social status (Coulmas, 1992). 

Today literacies are related to a adaptability to a changing society

Language: System of representation, interaction, calculating, 
communicating (Humans), also design and execution of algorithms 
(computers) and Person-Computer interaction (Protocoles-Scripts).



Results of this background:
Specific relations between different literacies at work has raised from our 
analysis at the Language & Occupations Project:

• B1. Literacy use organize workers across occupational classifications better 
than numeracy use (Ubalde & Alarcón, 2019)

• B2. Digital-informational literacy use explains wages better than literacy, 
numeracy and soft skills (Ubalde & Alarcon 2020)

• B3. There are strong gaps on literacy and numeracy among men and 
women (Corbella et al. 2021)

• B4. Bilingualism as, generally, not valuable asset in the labor market (at 
USA) due to ethnification and discrimination of immigrant or relative poor 
conuntries (Ubalde & Heyman 2021, Alarcón et al. 2014



2. Theory and Main Hypothesis
• Across History, written language has created social differentiation (Coulmas 1992:36). 

• Development of industrialization created high differences between those with 
administration tasks implying literacy and those with manual tasks (Ayuso and Arata 2009 
for an historical review). 

• Today it‘s observable an institutionalization of a wide set of literacies (digital literacies, 
intercultural literacies, numeracy, professional and STEM literacies, among others –
Humanities? Obviously language, L2…) as intrinsic elements of key competences for 
lifelong learning oriented to achieve both individual and collective prosperity 
(European Commission [EC] 2018). 

• The main hypothesis is that language part of literacies (speaking, writing, reasoning, 
discussing…) has better explanatory power of social stratification in occupation than 
some micro-skills (STEM), as numeracy or engineering

• In spite of the relevance of these new STEM literacies, our thesis is that literacy 
understood as writing, reading and verbal skills in, at least, mother tongue, remains as 
the main stratifying factor of occupations in developed societies. 



EU- Key Competences for LifeLong Learning

Competences are defined as a combination 
of knowledge, skills and attitudes 
appropriate to the context. (…) Key 
competences are those which all individuals 
need for personal fulfilment and 
development, active citizenship, social 
inclusion and employment.



Major occupational
classification

Linguistic characteristics of 
occupation

Subclassification Example of occupation

A: High symbolic analysts Produce/consume long or 
complex written 
communications, with variable 
but often important oral 
communication

A1. Upper management Chief executive, human 
resource executive

A2. Professionals Lawyer, doctor

A3. Lower management First line 
manager/supervisor

A4. High symbolic analysts, 
not managers

Public relations specialists, 
computer systems 
specialists

B: Low symbolic analysts Produce/consume short or 
simple written 
communications, with variable 
but often important oral 
communication

B1. Low symbolic analysts 
with low likelihood of public 
interaction

File clerks

B2. Low symbolic analysts 
with high likelihood of 
public interaction

Receptionists, 
billing/appointment clerks

C: High in-person service 
workers 

Important oral communication, 
high public interaction, some 
written skills

C1. Nurses Nurses
C2. Assistants and 
technicians in public service 
settings

Medical technicians

C3. Police, etc. Police, detectives, 
investigators

C4. Firefighters, emergency 
medical technicians

Firefighters, emergency 
medical technicians

C5. Miscellaneous Counselors, dispatchers

D. Low in-person service 
workers 

Simple oral communication and 
public interaction, very limited 
or no writing

(no subcategories in our 
study)

home health care aides, 
security guards

E. Manual work Limited oral and written 
consumption and production

E1. Skilled manual work Plumber

E2. Unskilled manual work Janitor

Classification of Occupations by Language Use considering labour process

Alarcón, Heyman, Di Paolo, Morales (2014); Based on Reich (1993)

The basics of intensity 

language work:

1) Competence or level 
required (QUALITY)

2) Needs of communication 
(EXTENSION)

3) Number of languages 
demanded (NUMBER)



A basic exemple of theory with interviews to experts about intensity of Language work
(Thanks to Mar Joanpere)

• Survey on language and occupations

• The population were 249 participants in the lasts congresses of the Research 
Committee (RC25) of Language and Society of the International Sociological 
Association. Among them, 90 accessed to the survey while 74 filled it 
completely



1. In your research, what are the key dimensions, indicators or 
variables that account for language in the context of workplaces, 
occupations and/or organizations?



Could you think of some occupations with high and low 
language intensity? 

- Competence or level required (QUALITY)

• Low intensity High intensity



Could you think of some occupations with high and low 
language intensity? 

• - Needs of communication (EXTENSION)

• Low intensity High intensity



Could you think of some occupations with high and low 
language intensity? 

-Number of languages demanded (NUMBER)

• Low intensity High intensity



3. Inductive: Quantitative and taxonomy analisys

(Thanks to Josep Ubalde and Natxo Sorolla)

3.1. Regressions and PCA rotated factor loadings



Cognitive demands with PCA (Principal Components Analysis) rotated factor loadings (r >0.5). 
Based on O’NET (Department of Labor), US Sample 964 occupations 333 variables (skills)

Notes: Data are from O*NET (N=470 SOC occupations). For ease of exposition, Table 1 shows which items primarily loaded on

each factor. The complete factor loading matrix could be requested to authors. IM= Importance and LV= Level.

Item Loading Item Loading Item Loading

S&E knowledge Problem solving (LV) 0.51 Technology design (IM) 0.63

Engineering (IM) 0.84 Deductive reasoning (IM) 0.54 Technology design (LV) 0.65

Engineering (LV) 0.85 Deductive reasoning (LV) 0.54 Computer skills and knowledge
Technical design (IM) 0.72 Inductive reasoning (IM) 0.60 Programming (IM) 0.70

Technical design (LV) 0.70 Inductive reasoning (LV) 0.60 Programming (LV) 0.65

Mechanical (IM) 0.81 Critical thinking (IM) 0.57 Computers & electronics (IM) 0.81

Mechanical (LV) 0.85 Communicative abilities Computers & electronics (LV) 0.76

Physics (IM) 0.90 Oral Comprehension (IM) 0.62 Computers interaction (IM) 0.75

Physics (LV) 0.91 Oral Expression (IM) 0.66 Computers interaction (LV) 0.78

Chemistry (IM) 0.76 Speech clarity (IM) 0.63 Managerial skills
Chemistry (LV) 0.80 Speech clarity (LV) 0.55 Financial Resources (IM) 0.69

Numerical Skills Active listening (IM) 0.62 Financial Resources (LV) 0.68

Numerical reasoning (IM) 0.82 Speaking (IM) 0.64 Personnel Resources (IM) 0.70

Numerical reasoning (LV) 0.74 Communicate (IM) 0.62 Personnel Resources (LV) 0.65

Number facility (IN) 0.86 Communicate (LV) 0.55 Management (IM) 0.83

Number facility (LV) 0.80 Creative abilities Management (LV) 0.75

Mathematics (IM) 0.85 Originality (IM) 0.64 Nurturing skills

Mathematics (LV)
0.80

Originality (LV) 0.61 Service orientation (IM) 0.68

Verbal-reasoning skills Thinking creatively (IM) 0.77 Service orientation (LV) 0.60

Written comprehe-nsion (LV) 0.52 Thinking creatively (LV) 0.71 Assisting and caring (IM) 0.91

Written expression (LV) 0.51 Innovation (IM) 0.62 Assisting and caring (LV) 0.92

Oral comprehension (LV) 0.51 Fluency of ideas (IM) 0.60 Foreign language knowledge
Problem sensitivity (IM) 0.52 Fluency of ideas (LV) 0.57 Foreign Language (IM) 0.94

Problem sensitivity (LV) 0.60 Operations analysis (IM) 0.58 Foreign Language (LV) 0.95

Problem solving (IM) 0.51 Operations analysis (LV) 0.56



Variables Model 1 Model 2 Model 3

Intercept 2,791***(0.022) 0.179(0.135) 1,001***(0.185)

Verbal-reasoning 1.334***(0.091) 0.395***(0.084)

Communicative 0.338**(0.11) -0.142*(0.086)
Foreign languages 0.475**(0.203) -0.229(0.164)

Science & engineer. 0.472***(0.068) 0.299***(0.067)

Numerical 1.021***(0.109) 0.366***(0.092)

Creative 0.517***(0.08) 0.123*(0.069)

Informatics 1.342***(0.114) 0.556***(0.091)

Managerial 0.722***(0.082) 0.306***(0.068)

Nurturing -0.062(0.07) -0.116*(0.061)
English 0.083(0.129) -0.023(0.095)
Autonomy 0.015(0.027)
Proportion female 0.048(0.047)
Prop. non white -0.092(0.123)

Prop. Qualified 0.172***(0.062)

Unionization -0.07(0.066)

Unemployment -0.008**(0.003)

Individual-level variables No No Yes

Individual variance 0.954***(0.006) 0.954***(0.006) 0.895***(0.006)

Occupational variance 0.177***(0.014) 0.037***(0.004) 0.037***(0.002)

Notes: O*NET and CPS. N=50,667 workers nested in 464 occupations. Dependent variable: Log adjusted

hourly wages. Individual-level variables in model 3 are: gender, race, place of birth, age and age squared,

marital status, region, area of residence, educational level, industry, sector, type of contract, membership of

trade unions and survey participation year. In bold there are the linguistic variables and their coefficients.
* p<0.1; ** p<0.05; *** p<0.01

Estimated occupational-level effects on logged wages





Salary of Skilled blue collar vs Non-Skilled White collar 

Salary of the highest ranked blue collars, regarding the non skilled white collars (%)

Source: Alarcon et al. (2022) Collective Agreements in Spain 

Some controversies… literacy (classic term) is not an scarce resource? 



3.2. Taxonomy: Results from 
factorial and clustering analysis

Inductive methodology

977 occupations and 333 varables (Knowledge, skills, abilities) analysed 
(O’NET)



• Returning to the relevance of language and division of labor, the centrality 
of  literacy classifying labor market and occupations, can have two 
consequences in terms of empirical importance.

• 1) Whether language and literacy is more central, can differentiate and 
classify better the occupations reality. Better than other skills, as numeracy 
or digital skills. 

• 2) The alternative hypothesis is that language and literacy is too abundant, 
and it is no longer a scarce resource, therefore their capacity to classify and 
structure the occupations is reduced, in favor of other emergent and 
central literacies (as numeracy or digital skills). This hypothesis highlights 
the necessity to differentiate, in terms of relations of language and literacy 
with society and economy, between the centrality of the language in 
production processes of late capitalism and hegemony of the language in 
occupational stratification of society.



Data source: O’NET
Sociologists (19-3041.00):



Data source: O’NET

Sociologists (19-3041.00):



Data source: O’NET

Sociologists (19-3041.00):



Data source: O’NET
Sociologists (19-3041.00):



Factor analysis

1st Factor Literacy vs Manual:  (34,6% ofexplanation/variance)

2nd Factor STEM (Perception competence?) vs Others (12,16%)

3rd Factor Face-to-face vs computer-human interaction (7,1% )









• Skills are able to map all the labor market system in an a well defined 
new system of work in XXI Century

• But, we find obvious differences in the use of language and linguistic 
competences by occupations: white collar = language competences

• Language and linguistic competences (literacy) are the most important 
factors to both explain occupational prestige as well as to classify 
occupations

• Verbal-Analitycal Skills, Perception competence , new concepts created 
in the research, very demanded in the labor market

• We must keep working to fully understand the role of language skills in 
occupations

Some questions for the debate

• White collar is “only” linguistic competence? 

• What is the role of numeracy and/or STEM? 

• And what about entrepreneurship? Or leadership?

Brief Conclusion



Some scientific advances 
from previous projects
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• Alarcón, A., Di Paolo, A., Heyman, J., & Morales, M. C. (2014). 5. The Occupational Location of Spanish–English 
Bilinguals in the New Information Economy: The Health and Criminal Justice Sectors in the US Borderlands with Mexico. 
In TheBilingual Advantage (pp. 110-137). Multilingual Matters.

• Alarcón, A., DiPaolo, A., Heyman, J. M., & Morales, M. C. (2014). Returns to Spanish–English Bilingualism in the New 
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(2020). Language as raw material, scripts as tools and conversations as product: effects of linguistic production on job 
categories in outsourced call centres. New Technology, Work and Employment, 35(1), 97-113.
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rationalisation: A sociohistorical approach across twentieth‐century Spain. Journal of Sociolinguistics.

• Alarcón, A. A. (2021). The language division of labour across occupations: an introduction. International Journal of the 
Sociology of Language, 2021(270), 1-17.
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Gracias por su atención.
Thanks for your attention.
Amado.alarcon@urv.cat
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