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Overview

“Modeling age-cohort employment responses to a new environmental requlation”
Jared Carbone and Jonathon Becker

Past work funded by the Environmental Protection Agency

* How do employment responses to new environmental regulations differ across age
cohorts and sectors?

* One (of many) modeling challenges:
— How to capture possibilities for labor force transitions by demographic group?

* Wisconsin National Data Consortium (WiNDC) has been developing features for
distributional analysis

— a key component of distributional analysis is how a household’s jobs are impacted
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Today’s Discussion

Determining benchmark transition rates

CGE model calibration

An example calibration using WiNDC blueNOTE

A test counterfactual case:
— 30% coal input tax

Link to example code on github: https://github.com/jonmbecker/ltran
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https://github.com/jonmbecker/ltran

Determining Benchmark Transition Rates

Data: IPUMS Basic Monthly Census Population Survey (CPS)

* Tracks individuals:

— 4on--8off -4 0n

— Maximum of 8 survey responses in a 16 month period
* Data points

— Labor force status, employment status, age, industry, occupation, etc

* Transition flows estimated with a proportional estimation by tracking first and
last observed industry by person

Provides benchmark shares of total population attributable to inter- and intra-
industry worker flows
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Example Transition Rates from CPS data

Population weighted:

Share of total population making the
transition from origin sector (o) to
destination sector (s)

Benchmark transition rates:

Share of workers with initial
experience in sector “0” who transition
to sector “s”

Obtained by dividing each element of
the population weighted matrix by the

o_n

sum over 'S

Population weighted transition rate from origin (o) to destination (s) (%)
Destination (s)

FFL ELE BT TRN _ MFG SRV AOG
[ 033 o001 0 001 001 002 007

ELE 0 018 0 0 0 o001 004

BTl 001 0 075 001 009 006 019

Origin (o) N[ 001 0 001 18 005 0.2 044
MFG| 001 001 0.1 005 a1 04 09

sRv| 002 002 007 021  042] 2819 494

AOG| 008 0.4 02 051 103 573 VAGSH|

Benchmark transition rate from origin (o) to destination (s) (%)
Destination (s)

FFL ELE BT TRN  MFG SRV AOG
FFL-1.3 1.07 15 214 452 1511
ELE|  1.61 0.36  0.65 188 623 1473
BT 046  0.06 6738 093 829 568  17.2
Origin (o) TRN 0.35 0.08
MFG| 021 0.09
SRV| 007 0.6
AOG| 014 0.8

Sum(s,*)
0.45
0.23
1.11
2.54
5.63

33.87

56.17

100

Sum(s,™)
100
100
100
100
100
100
100
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Calibrating benchmark labor flows in CGE

Constant Elasticity of Transformation (CET) function:

r,o,s r,0,5 r,o

LT 1/951:-
LS, = A(Ze” « LDP'° ) . ofh =1/(prh - 1)

s

¢ 6’};5 benchmark rate at which workers of type o transition to sector s

o oLT elasticity of transformation across sectors



Calibrating benchmark labor flows in CGE

Solve system of linear equations b = Ax

SOLVE for benchmark supply of labor (VFO,,), GIVEN benchmark labor demand
(/d0, ) and labor transition rates (/tran,, s):

IdO, ¢ = Z [VFO, , * Itran, o ]

O

such that demand for labor in region r of experience type o in sector s is:

IdOtrn, o s = VFO, o * Itran, o s

where [dOtrn, , s enters the model.
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WIiNDC Toy: Create placeholder transition data

census
ESC

origin (o)

con
trn
oil
col
ele
eint
omnf
osrv
roe
gas
cru

1.43%
1.26%
1.55%
1.26%
2.51%
1.61%
1.39%
1.38%

destination (s)

ele

eint oSV roe gas cru

0.11%
0.17%
0.12%
0.22%
0.15%
0.11%
0.13%

0.19% 4.91% 0.94% 11.61% 6.41% 0.01% 0.01%
0.19% 5.04% 0.96% 11.21% 6.05% 0.01% 0.02%
0.15% 4.72% 0.80% 11.22% 6.15% 0.01% 0.01%
4.43% 0.90%  10.83% 6.38% 0.01% 0.02%
4.36%
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WIiNDC Toy: Calibrate benchmark labor demand

TR e =T

fFO [r,o)*1shr (r,o,8))

SN (T

Es e
Opr I




INDC Toy: Create placeholder household disaggregation




WIiNDC Toy: Modify the WiINDC model
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WIiNDC Toy: Modify the WiINDC model
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30% coal input tax

Labor Transitions -- 30% coal good input tax -- % difference from BMK labor flows
destination (s)

% Differences:

con  trn oil col ele eint omnf osrv roe  gas cru

The coal input tax leads workers with con 0.00 0.00 001 -1.85 0.00 002 002 -0.01 -0.04 0.00

. in the coal and electricit trn 0.00 0.0 001 -1.85 0.00 0.02 002 0.00 -0.03 0.01
EXperience in y oil 0.00 -0.01 0.00 -1.88 001 001 001 -0.01 -0.04 0.00
sectors to transition away towards other col 141 141 144 -047 -218 144 142 142 139 132 138

- - origin (o) ele 1.97 077 -0.67 168 194 208 236 2.22|
eint | 0.00 000 0.02 -1.92 0.00 002 002 000 -003 0.1

omnf| -0.01 -0.01 0Q.00 -184 -216 -0.01 0.01 0.00 -0.02 -0.05 0.00

Worke rs WhO were tra nsitioning osrv -0.01 -0.01 o000 -1.87 -225 -001 001 001 -0.01 -0.04 0.00
roe 0.01 000 002 -1.82 000 002 0,02 000 -0.03 001

towards coal and electricity, now gas | 0.04 003 004 -1.76 0.03 005 005 003 -001 004

trans |t | on | ess cru 0.01 -0.01 0.01 -1.80 00 001 001 -0.01 -0.04 0.00
o Labor transitions -- 30% coal good input tax -- raw difference from BMK labor flows
Raw Differences:
° destination (s)
Coal and electricity workers transition con__tm ol _col ele eint omnf osv _roe  gas
con 0.0028 -0.0001 0.0000 -0.0013 -0.0127 0.0015 0.0009 0.0097 -0.0011 -0.0001  0.0000
into other industries trn 0.0001 -0.0003 0.0000 -0.0004 -0.0038 0.0006 0.0003 0.0036 -0.0002 0.0000 0.0000
oil 0.0000 0.0000 0.0006 -0.0001 -0.0009 0.0000 0.0000 0.0004 -0.0001 0.0000 0.0000
col 0.0009 0.0003 0.0001 -0.0142 -0.0001 0.0017 0.0006 0.0074 0.0032 0.0000  0.0000
Service (0 S rv) sector workers who origin (o) e!e 0.0084 0.0031 0.0007 0.0000 -0.1423 0.0195 0.0053 0.0718 0.0304 0.0002 0.0003
eint -0.0008 -0.0006 0.0000 -0.0027 -0.0345 0.0282 0.0012 0.0140 -0.0054 -0.0001  0.0000
were transitioning to t he electric ity omnf -0.0007 -0.0003  0.0000 -0.0008 -0.0074 -0.0002 0.0104 0.0020 -0.0032 -0.0001  0.0000
. osrv -0.0141 -0.0073 0.0002 -0.0204[0B0M868 0.0147 o0.0102[000:3885 -0.0806 -0.0012  0.0000
and coal sectors are more likely to stay 00017 00001 000 -00060 -0.053 00085 0005 00572 -00085 -00002 00001
D ut gas 0.0000 0.0000 0.0000 0.0000 -0.0003 0.0001 0.0001 0.0004 0.0001 -0.0004 0.0000
cru 0.0000 0.0000 0.0000 0.0000 -0.0004 0.0000 0.0000 0.0002 0.0000 0.0000 0.0003

NREL | 13



Concluding Remarks / Caveats

e Labor transitions can be modeled in a static CGE model, such as WiNDC
 Extra model dimensions make calibration trickier
* Quality data is hard to get:

— CPS data works but comes with some caveats in terms of sparseness
— Disaggregating coal and gas extraction transitions from CPS an open issue
* Ajustifiable calibration relies on transformation elasticity estimates

— A discrete choice model is being tested for determining this elasticity and
transition rates (Jared Carbone)

* It could be difficult to justify the household disaggregation under some
circumstances

 Unemployment and not in labor force transitions present a complication
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Thank you!

www.nrel.gov

Email: Jon.Becker@NREL.gov

NREL/PR-6A20-82781
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Appendix

[LABOR TRANSITION

o‘z Determines frontier curvature

~ Wother

» other

Bathev" (Bother )
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