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ABSTRACT 

The study of occupations has a long history in the social sciences. The United States Census 
Bureau creates occupation codes to systematically identify similar jobs and classify them into 
occupations; since 1980 Census occupation codes are based on the Standard Occupation 
Classification System. Periodic updates to occupation codes are necessary for documenting 
emerging and disappearing occupations and appropriately reflecting the labor market. While 
these updates are important for capturing the changing jobs that are performed in the United 
States, occupation code changes make it more complicated for researchers to make appropriate 
comparisons over time. This paper presents the methodology used at IPUMS to harmonize 2010 
and 2002 Census occupation codes. Our work builds upon the foundation of existing harmonized 
occupation data available through IPUMS (variables OCC1950 and OCC1990). Combining our 
contribution with existing IPUMS infrastructure creates a consistent measure of occupation for 
all seven coding schemes over the 1950-2017 period.  

 

BACKGROUND 

The study of occupations has a long history in the social sciences. Population-level data on 

occupations are key for studying change in gender and racial occupational segregation (Weeden 

1998; Cha 2013), for use as a proxy for socioeconomic status (Hauser and Warren 1997), or as a 

control in other analyses that have little to do with occupation. The United States Census Bureau 

(henceforth Census Bureau) creates occupation codes based on the Standard Occupation 

Classification (SOC) System to systematically identify similar jobs and classify them into 

occupations. Periodic updates to occupation codes are necessary for capturing changes in 

occupations and appropriately reflecting the labor market. These updates, such as including more 

detail about information technology occupations and reducing detail about occupations that have 
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been largely replaced by machines, are important for capturing the changing jobs that are 

performed in the United States. For researchers, however, they are changes that make it more 

complicated to make appropriate comparisons over time. The effort required to make occupation 

coding schemes comparable over time is labor intensive, requiring extensive exploration of 

documentation and many lines of code to translate occupation codes into a common system. It is 

inefficient for individual researchers to harmonize occupation codes for their own analyses, and 

the resulting occupational assignments may differ by researcher. It is preferable to make 

consistent and comparable occupation data available to the research community. We discuss the 

methodology IPUMS uses to translate 2010 Census occupation codes first into the 2002 

occupation coding scheme, and then into the 1990 scheme; when added to the existing IPUMS 

infrastructure, the result is a consistent measure of occupation, based on 1990 occupation codes 

for all seven coding schemes over the 1950-2017 period, that allows for easily replicated 

research.  

The IPUMS Center for Data Integration at the University of Minnesota has been harmonizing 

and disseminating large-scale survey and census microdata to researchers at no charge 

(www.ipums.org) since 1991. Its freely available databases include integrated microdata that 

describe millions of individuals drawn from hundreds of censuses and surveys. The hallmark of 

IPUMS is harmonizing variable codes for consistency across datasets and delivering 

documentation in a single, centralized location. As a leading disseminator of population-level 

data, IPUMS is an ideal central location for storing and disseminating harmonized occupation 

codes.  
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IPUMS currently offers harmonized occupation data in several databases (e.g., IPUMS USA and 

IPUMS CPS). The IPUMS variable OCC1950 (Sobek 1995) harmonizes raw occupation codes 

going back as far as 1850 into the 1950 Census Bureau occupational classification system. 

Similarly, the IPUMS variable OCC1990 (Meyer and Osborne 2005) harmonizes occupation 

codes from 1950 to 20001 into the 1990 Census Bureau occupational classification system. 

Additionally, IPUMS offers the raw occupation codes through the variable OCC, to retain richer 

detail that is available within each occupational coding scheme for those researchers who do not 

require a harmonized version of occupation to use across changes in the coding schemes. Given 

its broad reach, free access, and current provision of harmonized occupation information, 

IPUMS is the logical home for expanded harmonized occupation data. 

The IPUMS variable OCC1990 applies a clear protocol and expert input from Census Bureau 

and Bureau of Labor Statistics (BLS) personnel to classify occupations originally coded using 

the 1950, 1960, 1970, 1980, and 2000 Census coding schemes according to the 1990 coding 

scheme2 (Meyer and Osborne 2005). OCC1990 traces occupations in a given year to the 1990 

occupational coding scheme using Census Bureau occupation crosswalks. These crosswalks 

show how occupations are coded in adjacent schemes, and how they split or are aggregated. 

Original occupation codes based on the 1950-2000 schemes are assigned to only one 1990 

                                                            
1 CPS uses the 2000-based occupation coding scheme through 2002. 

2 Despite 1990 occupation codes being the basis for OCC1990, some 1990 occupation codes are 

not included in the variable to facilitate its comparability over time.  
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occupation code based on modal assignment. IPUMS CPS offers the following example of 

modal assignment in its documentation of OCC1990: 

Of persons coded as "Gaming managers" in 2000 (2000 code 33), the Census 
Bureau determined that 35% would have been coded as "Managers, service 
organizations" in 1990 (1990 code 21), while 65% would have been coded as 
"Managers, food serving and lodging establishments" (1990 code 17). In 
OCC1990, we assign original 2000 OCC values of 33 to 17. (Flood, King, 
Rodgers, Ruggles, and Warren 2018) 

Because OCC1990 was developed in 2005, it did not include changes introduced by the 2010 

Census occupation coding scheme. The American Community Survey (ACS) first used the 2010 

Census occupation coding scheme in 2010, and the Current Population Survey (CPS) introduced 

the updated scheme in 2011. In this paper, we outline the changes in Census occupation codes 

since 2000, and describe our methodology for coding the 2010 Census occupation codes into the 

1990 coding scheme.  

Changes to the Census Occupational Coding Schemes 

Like all Census occupation codes since 1980, the 2010 Census occupation codes are derived 

from the Standard Occupational Classification (SOC). BLS describes the SOC system as "a 

federal statistics standard used by federal agencies to classify workers into occupational 

categories for the purpose of collecting, calculating, or disseminating data" (BLS 2018). SOC 

codes are designed to capture work for pay or profit, or among family-owned businesses where 

family members are not directly compensated; the SOC system excludes occupations unique to 

volunteers (BLS 2010). BLS and the Census Bureau must be able to collect and report data on 

occupations if detailed occupations are to be included in the SOC (BLS 2017); revisions to the 

SOC system allow for updates to the "nature of jobs, changes in terminology, growth and decline 
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of occupations, and the refinement of category composition" (United States Census Bureau 

2011b). There are both one-to-one relationships between SOC and Census occupation codes, as 

well as Census occupation codes that aggregate similar SOC codes into a single occupation 

category. Generally, there are fewer Census occupation codes than there are SOC codes. 

In addition to changes in the SOC over time, there are also changes to Census occupation codes. 

Between 2000 and 2002, the Census Bureau introduced minor changes to its occupation codes3. 

The 2010 Census occupation coding scheme includes additional detail compared to the 

2000/2002 coding scheme; this additional detail allows for some occupations to be further 

disaggregated. For example, the 2000 occupation code "210: Lawyers" becomes "2100: 

Lawyers" in the 2002 scheme. The 2010 coding scheme splits the category "2100: Lawyers" 

between two new categories "2100: Lawyers, judges, magistrates, and other judicial workers" 

and "2105: Judicial Law Clerks". We refer hereafter to 2002 occupation codes when referencing 

Census occupation codes based on the 2000 SOC.  

Changes to the SOC and Census occupation codes in 2010 make the 2010 occupation codes not 

strictly comparable with the 2002 occupation codes. Table 1 outlines the types of changes 

between the 2002 and 2010 Census occupation coding schemes. Table A1 in the appendix is a 

crosswalk that organizes occupations that change between the 2002 and 2010 occupation coding 

schemes based on the type of change; a full crosswalk of all 2010 Census occupation codes 

                                                            
3 The differences between the 2000 and 2002 Census occupation codes are trivial. In 2002, the 

Census added a trailing zero to 2000 occupation codes. While this paper will refer to the 2002 

coding scheme, it is identical to the 2000 coding scheme other than this trailing zero.  
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mapped to 2002 and 1990 codes is available in table A2 of the appendix. The 2010 Census 

occupational coding scheme contains 539 occupation codes, including four military codes; this is 

an increase compared to the 509 occupations included in the 2002 scheme. These changes are 

primarily concentrated in information technology, healthcare, printing, and human resource 

occupations (United States Census Bureau 2016). The majority of the 2010 Census occupation 

codes (427 of 539 codes) have the same SOC code, Census occupation code, and label between 

the 2002 and 2010 coding schemes and are directly comparable. A further 44 of the 539 Census 

occupation codes in 2010 have a revised SOC code or value label, but retain the same Census 

occupation codes and can be compared to one another over time via Census Bureau crosswalks. 

The remaining 2010 Census occupation codes (68 of 539 codes) change between the two coding 

schemes. The remainder of this paper focuses on these 68 codes that change between the two 

schemes.  

Table 1. Summary of 2010 Census Occupation Code Disposition 

 

The majority of codes that differ between the 2002 and 2010 schemes are the result of new 

occupation codes introduced in the 2010 scheme, which split 2002 occupation codes into 

 Occupation Code Status  

Type of Difference 
Different Census 
Occupation code 

Revised SOC 
code or label; 
same Census 

Code 

Identical SOC 
code, label, 

census 
occupation code 

Total 

None  44 427 471 

Uncontested New 
Codes 

30 -- -- 30 

Contested New Codes 
 

38    

Total 68 44 427 539 
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multiple new 2010 codes. The new 2010 codes may be associated with one or more 2002 

occupation codes. We classify the codes that differ between schemes by the ambiguity in 

addressing the change, dividing them between new 2010 codes that are associated with a single 

code under the 2002 scheme (uncontested), and new 2010 codes that are associated with two or 

more codes under the 2002 scheme (contested).  

When one 2002 occupation code is split into two or more codes under the 2010 scheme and the 

new 2010 codes are not related to any other 2002 codes, each new 2010 code is uncontested; it 

can only be associated with the single 2002 code from which it was derived. These cases have a 

straightforward change to the Census occupation code, and all uncontested new 2010 codes can 

be directly assigned to their single 2002 counterpart. Our methodology for assigning uncontested 

new occupations is discussed in Section A below. The remaining 2010 occupation codes that 

differ between schemes are contested. When a new 2010 code is related to multiple 2002 codes, 

all of the associated 2002 codes are in contention as the appropriate assignment for the new 2010 

code. These contested occupation codes comprise 7.1% of occupation codes in 2010, and our 

methodology for assigning them to 2002 codes is discussed in section B below. 

METHODOLOGY 

The goal of this work is to understand how 2010 occupation codes map onto the 1990 coding 

scheme to update the IPUMS variable OCC1990. When OCC1990 was originally created, 

IPUMS used crosswalks to associate Census occupation codes for 1950-2000 with the 

appropriate occupation category in the adjacent coding scheme (e.g., 1970 codes converted into 

1980 codes). These crosswalks provide two key pieces of information: first, how occupations are 

related across coding schemes, and second, the distribution of the base year occupation codes 
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among the adjacent scheme codes; the distribution information is necessary for assigning the 

modal occupation. Using this information, IPUMS identified the proportion of individuals in 

each occupation of the base year that should be coded into each occupation category under the 

adjacent coding scheme. Other than 1980 and 2000, there is no direct crosswalk between the 

1990 and base year occupation coding schemes. In the case of the 1950-1970 schemes, 

occupation codes are assigned iteratively through adjacent schemes until they have been 

transformed into 1980 codes, which we directly associate with 1990 codes.  

Similarly, there is no direct crosswalk between the 2010 and 1990 coding schemes. We must first 

code the 2010 occupations to the 2002 coding scheme, and then assign them to the 1990 scheme. 

To do this, we utilize two crosswalks: one to identify how codes map between the 2002 and 2010 

coding schemes, and another to identify the proportion of each 2010 category that is associated 

with each corresponding 2002 occupation code. The Census Bureau document "2010 Occupation 

Codes with Crosswalk from 2002" (referred to as the Occupation Code Crosswalk going 

forward) (United States Census Bureau 2011a) associates all 2002 occupation codes with one or 

more occupation codes in 2010. This provides the first piece of necessary information: 

identifying how codes are related between the 2002 and 2010 coding schemes. However, the 

Occupation Code Crosswalk simply shows relationships and does not indicate the proportion of 

each 2010 code that is associated with the one or more 2002 codes. A second Census Bureau 

crosswalk provides the proportion of a 2002 code that is associated with each 2010 code based 

on 2008-2010 ACS data (United States Census Bureau 2011c); we refer to this crosswalk as the 

Conversion Rate Crosswalk hereafter. This Conversion Rate Crosswalk makes a forward 

association of the proportions; dividing 2002 occupation codes among the new 2010 codes. 

However, to translate 2010 codes first to 2002, and then 1990 occupations, we must manipulate 
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the information from the crosswalk to make a backward association. Additionally, the 

Conversion Rate Crosswalk includes less detailed occupation codes because of disclosure 

concerns in ACS data4. We supplement the information from the Conversion Rate Crosswalk 

with more detailed codes available in the 2002 to 2010 Occupation Code Crosswalk to create a 

complete map of the relationship between the two coding schemes.  

Section A: Uncontested New Codes 

Updates in the 2010 occupation codes include the addition of new occupations compared to the 

2002 scheme. Newly added occupations often add detail and disaggregate what was previously a 

singular, broad category. For example, the 2002 occupation code "0130: Human resources 

managers" was split into three codes in 2010: "0135: Compensation and benefits managers," 

"0136: Human resources managers," and "0137: Training and development managers." All of the 

new 2010 occupations are only associated with the 2002 occupation code "0130" (the specific 

example is available in section A-1 of Table A1 in the appendix). Each new code in 2010 is first 

associated with the 2002 code of "0130," and then assigned to the appropriate 1990 code. There 

are 30 new occupation codes in 2010 that are uncontested and assigned to their 2002 counterpart 

using this approach.  

Section B: Contested New Codes  

A small number of new occupation codes in 2010 (38 of 539 codes) are associated with more 

than one 2002 category. When a new 2010 code pulls from multiple 2002 codes, the decision for 

                                                            
4 The 2008-2010 ACS combines some occupation categories because of disclosure concerns; 

these combined occupation groups do not reflect changes to the underlying occupation codes, but 

rather modifications made prior to releasing data to limit the risk of identifying individuals. 
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assigning this new occupation to the correct 2002 code is more ambiguous. To address this 

ambiguity we first identify all 2002 codes that are related to the new 2010 code, and generate 

weighted population counts for each 2002 occupation that contributes to the new 2010 code. We 

choose among the contending 2002 occupations using modal assignment, assigning the new 

2010 code to the 2002 code that contributes the most cases. 

The new 2010 occupation code "0630" is a simple example of a contested occupation code. 

Between 2002 and 2010, the 2002 occupation code "0620: Human resources, training, and labor 

relations specialists" was split into three new codes: "0630: Human resources workers;" "0640: 

Compensation, benefits, and job analysis specialists;" and "0650: Training and development 

specialists." Similarly, the 2002 occupation code "6000: First line supervisors/managers of 

farming, fishing, and forestry workers" was split into two codes: "6005: First-line supervisors of 

farming, fishing, and forestry workers;" and "0630: Human resources workers." The new 2010 

occupation code "0630: Human resources workers" includes cases from multiple 2002 

occupation categories ("0620: Human resources, training, and labor relations specialists" and 

"6000: First-line supervisors/managers of farming, fishing, and forestry workers"). We must 

assign the new 2010 code "0630: Human resources workers" back to the appropriate category in 

the 2002 scheme, selecting the modal occupation between "0620: Human resources, training, and 

labor relations specialists" and "6000: First-line supervisors/managers of farming, fishing, and 

forestry workers". 
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We manipulate the conversion rate crosswalk to make the appropriate backward association 

between the 2010 and 2002 schemes using 5-year 2005-2009 ACS data5 from IPUMS (Ruggles 

et al. 2018).  First, we estimate the total number of people in each occupation category in 2002, 

and then apply the proportions from the Conversion Rate Crosswalk to project how many people 

in each 2002 code would be assigned to the contested 2010 code. This allows us to identify 

which 2002 category contributes more cases to the contested 2010 category. An example of this 

process is illustrated in Figure 1 using estimates the human resources workers and 

forestry/fishing/farming supervisors described above (and also shown in Section B-1 of Table 

A1).   

Using 5-year 2005-2009 ACS data, we estimate 1,004,193 persons are coded to the 2002 

occupation "0620: Human resources, training, and labor relations specialists"; applying the 

Conversion Rate Crosswalk, we know that 73.85% (1,004,193*73.85%=741,597) of these cases 

would be classified under the contested 2010 occupation code "0630." An estimated 71,688 

persons are coded to the 2002 occupation "6000: First-line supervisors of farming, fishing, and 

forestry workers" in the 5-year 2005-2009 ACS, and the Conversion Rate Crosswalk indicates 

0.42% (71,688*.42%=301) would be categorized under the new contested "0630" occupation 

code in 2010. We compare the number of individuals in 2002 occupations that contribute cases 

to the contested 2010 code based on the Conversion Rate Crosswalk. Given the larger 

contribution of individuals from the  2002 occupation code "0620", all new 2010 occupation 

codes of "0630" are assigned to the code "0620" in the 2002 scheme. Once 2010 codes are 

                                                            
5 We use 2005-2009 ACS data because this is the most recent and largest sample of ACS data 

using 2002 occupation codes. Using only the 1-Year 2009 ACS data did not change our results. 
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mapped onto 2002 occupations, we code them into the corresponding 1990 occupation code 

using 1990-2002 crosswalks. 

Figure 1: Illustration of process for selecting the modal assignment for contested 2010 
occupation codes among 2002 codes.   

 

Note: year-specific occupation codes are followed by year-specific occupation labels. Ns for 
occupation counts index the number of people with each 2010 occupation code who would have 
been assigned a 2002 occupation code based on Conversion Rate Crosswalk. Counts are based 
on weighted IPUMS 2005-2009 5-Year ACS Data. 

Contested occupation codes comprise 7.1% of all new occupations in the 2010 Census 

occupation coding scheme. While other contested codes in 2010 may be more complex (e.g., 

more contributing 2002 occupations, smaller margins), we consistently use modal assignment, 
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assigning all cases of a contested 2010 code to the same 2002 code. This systematic approach is 

intentionally simple to avoid assuming a continuous context, and does not use sex- or education-

specific conversion rates; it can be replicated in other datasets and easily checked by researchers. 

Additionally, researchers can choose to categorize these new occupations differently if they do 

not agree with our approach.  

DISCUSSION 

The majority of occupation codes are unaffected by updates to the Census occupation coding 

scheme. Occupation codes that differ between the schemes can be classified by two types of 

changes: 30 of the 68 codes that differ between schemes are uncontested and have a 

straightforward relationship between the new 2010 code and their 2002 counterparts; the 

remaining 38 codes are contested between schemes and their assignment is more ambiguous.  

Varying Levels of Occupation Detail in Datasets 

The methodology for assigning both uncontested and contested 2010 codes to their 2002 

counterparts is consistent within all IPUMS datasets that offer OCC1990. However, applying the 

same methodology to certain PUMS files published by the Census Bureau, or other datasets with 

less detail, may yield different results. The disclosure concerns that lead to aggregation of unique 

Census occupation codes in the Conversion Rate Crosswalk (which is based on ACS data) are 

also reflected in the ACS PUMS data. For example, the Occupation Code Crosswalk provides a 

comprehensive list of Census occupation codes between the 2002 and 2010 schemes, and 

identifies that the 2002 code "0320: Funeral managers" is split into two 2010 codes: "0325: 

Funeral service managers" and "4465: Morticians, undertakers, and funeral directors." However, 

the Conversion Rate Crosswalk splits the 2002 code of "0320: Funeral managers" onto "0430: 
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Miscellaneous managers, including funeral service managers and postmasters and mail 

superintendents" and "4465: Morticians, undertakers, and funeral directors." The code difference 

reflects that ACS PUMS data combine the new 2010 code "0325: Funeral service managers" 

with other unique census occupation codes in 20106. 

CPS occupation data typically include more detail than ACS data; while we apply the same 

methodology regardless of dataset or the detail a dataset contains, we apply the methodology to 

the most detailed versions of data available. In the case of the new 2010 code "0325: Funeral 

service managers," IPUMS CPS utilizes the additional detail in CPS occupation codes to make 

an association between the new 2010 code "0325" and the 2002 code from which is derived 

"0320." However, there is no "0325" category in ACS PUMS data. In this case, persons who 

may be best described as "Funeral service managers" are coded by the Census Bureau to the 

aggregated occupation "0430: Miscellaneous managers, including funeral service managers and 

postmasters and mail superintendents" in 2010. IPUMS USA then codes these individuals to the 

2002 code of "0430: Miscellaneous managers including postmasters and mail superintendents;" 

we cannot know which of the persons assigned to the broad "0430" 2010 occupation code in 

ACS PUMS data are funeral service managers. In this example, the aggregation that suppresses 

unique Census occupation codes in the original ACS PUMS data results in different assignment 

                                                            
6 The Conversion Rate Crosswalk and ACS data combine the unique Census occupation codes 

"0325: Funeral service managers," "0400: Postmasters and mail superintendents," and "0430: 

Managers, all other" into a single category under the broadest category ("0430") and relabel it 

("Miscellaneous managers, including funeral service managers and postmasters and mail 

superintendents"). 
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of codes between 2010 and 2002 in the CPS and ACS, which are carried through to the 1990 

scheme. Appendix Table A2 lists the 2002 and 1990 assignments for 2010 occupations based on 

both the complete Census occupation codes and the less detailed coding scheme used in ACS 

PUMS data; this table also flags the 27 cases where the 1990 assignment differs because of the 

different level of detail between CPS and ACS data.  

Loss of Detail in Expanding Occupations 

Nearly all contested codes in the 2010 scheme (67) represent emerging occupations; these 

include information technology, legal, health diagnosing and technology, trade and construction, 

printing, and human resources occupations. Only one of the new occupation codes under the 

2010 scheme represents a disappearing occupation7 that combines two previously distinct 

occupations.  

Incorporating each update to the occupation coding system involves the loss of some 

detail in an effort to harmonize changes to occupations over time. The additional detail 

                                                            
7 The 2002 codes "0200: Farm, ranch, and other agricultural managers" and "0210: Farmers and 

ranchers" are combined into a single category in 2010: "0205: Farmers, ranchers, and other 

agricultural managers". Because the occupations are being combined, the conversion rate is 

100%; all cases of both "0200" and "0210" contribute to the new 2010 code. In this single case, 

we directly compare the weighted total of each 2002 category, and use modal assignment to 

associate all values of the new 2010 code "0205" with the larger of the 2002 codes (in this case, 

"0210: Farmers and ranchers").  
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available through expanding occupations (both contested and uncontested) is collapsed in 

the harmonization process, and our modal assignment methodology may result in lost 

occupations (e.g., beginning with the 2010 coding scheme, there will no longer be any 

cases of "0200: Farm, ranch, and other agricultural managers" in OCC1990). Even in the 

original 1990 coding scheme a small number of occupations are combined to increase the 

comparability of OCC1990 for the original time period of 1950-2000. Analysts interested 

in specific subsets of occupations may not find our modifications to the 2010 coding 

scheme suitable for their work. Similarly, while this approach can be iterated over 

multiple changes to the occupational coding scheme, researchers should consider how 

many changes in the coding scheme are appropriate for their analyses. The incorporation 

of each additional change to the coding scheme will result in further loss of detail. 

Researchers focused on a narrower time period may prefer a harmonized occupation 

variable with a different base-year that spans fewer changes in the occupational coding 

scheme8, or choose to use unharmonized occupation data.    

CONCLUSION 

The ability to compare occupations systematically and consistently over time is central to 

research that focuses directly on occupations and the labor market, as well as analyses 

that use occupation as a proxy or control. In this paper, we identify the lack of 

                                                            
8 As previously mentioned OCC1950 uses the 1950 occupation coding scheme as its basis. 

Additionally, the variable OCC2010 translates other years' occupational information to the 2010 

scheme. 



Harmonizing the 2010 and 2002 Census Occupation Coding Schemes 17 
 

harmonized occupation data available under the 2010 Census occupation coding scheme, 

classify changes introduced with the 2010 scheme, and define a protocol that addresses 

these changes to create harmonized occupation data. The result of this research is freely 

available in the widely used IPUMS USA and IPUMS CPS databases through the 

variable OCC1990. This paper and IPUMS documentation include the relevant 

crosswalks, which researchers can apply to non-IPUMS datasets. This paper builds upon 

the foundation provided by the previous versions of the IPUMS variables OCC1950 and 

OCC1990. Including the 2010 occupation coding scheme creates opportunities for 

researchers to utilize recent occupation data with additional years of data, allowing the 

long history of social science research of occupations to continue uninterrupted.  
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