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The study by Optimal Solutions Group, LLC and Robey Analytics, LLC (the Optimal Team) found the 
National Institute of Standards and Technology’s (NIST) Hollings Manufacturing Extension Partnership 
(MEP) Program generates a substantial economic and �nancial return of nearly 13.5:1 for the $150 
million invested by the federal government in the program in FY 2021. The study also �nds that total 
employment in the U.S. was nearly 190,024 higher because of MEP Center projects. In addition, and 
similar to the previous studies, this analysis examined additional areas of economic impact not
previously reported by the MEP Program: (1) personal income is $14.15 billion higher, and (2) GDP is 
$26.49 billion larger, translating into an increase of $2.03 billion in personal income tax revenue to the 
federal government than without the MEP Program. A comparison of economic impact estimates from 
different �scal years is not necessarily straightforward. One of the main reasons, but not limited to, is 
that the REMI models change year-over-year.
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The Hollings Manufacturing Extension Partnership (MEP), part of the National Institute of Standards and 
Technology (NIST), contracted with the Optimal Solutions Group, LLC and Robey Analytics, LLC
(Optimal Team) to analyze the overall effect of MEP projects on the U.S. economy (50 states). MEP 
centers assist primarily small and medium-sized manufacturing businesses to help them improve their 
productivity and competitiveness. The MEP centers provide services such as assistance with product 
development, tools and resources for business expansion, and business continuity planning, which 
contribute to cost savings, new investments, and improved products and processes. These
improvements increase the pro�tability and competitiveness of the client establishments, which in turn 
improves the economy by creating jobs, increasing earnings, and expanding the tax base.

The estimates are based on data from an independent survey of manufacturing clients sponsored every 
year by the NIST MEP and conducted by a third party. The survey asks MEP Center clients to provide 
their estimates of the effect of MEP services and activities on their businesses in terms of jobs, sales,
investments, and cost savings. 
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The present economic impact study uses data from MEP-covered projects completed in Fiscal Year 
2021 (FY21). The results from the survey are taken at face value by the Optimal Team. NIST MEP uses 
these same values to report the MEP survey results.1 The team veri�ed that the data used for the
economic impact model matched the MEP survey results. The survey values will be entered into an 
econometric model to forecast the overall impact of the MEP Centers. The data input and veri�cation 
methods are consistent with established approaches to estimating the effects of a given establishment 
economies, including local and state, as well as macro economies. These are also the same approaches 
used since 2017 by members of this team for measuring the net impact of MEP activities.

Over 10,000 MEP clients from across the country were surveyed. MEP Centers are in all 50 states and 
Puerto Rico. Each jurisdiction with MEP presence obtained survey responses from their respective 
clients. The core inputs of the economic impact analysis are the outcomes of MEP Center clients. The 
MEP Center clients survey asks clients to quantify in dollars or numbers the following outcomes:

Data Sources

1 https://www.nist.gov/system/�les/documents/2022/02/15/MEPNN%20FY21%20Impacts%20Overview_FINAL-508.pdf 

Sales created (new) or retained 

Jobs created (new) or retained

Investments in new products or processes 

Investments in plants or equipment 

Investments in information systems or software

Investments in workforce practices or employee skills  

Investments in other areas of business 

Production cost reduction through cost savings

Avoided investments or savings on investments 

MEP Economic Impact for FY2021



The present study uses the client-reported outcomes from the survey to estimate the overall effect of 
MEP projects on the U.S. economy. Using a model developed by Regional Economic Models, Inc. 
(REMI), the study estimates the indirect and induced effects of the reported increase in jobs, sales, cost 
savings, and investments by MEP clients.

This study updates the economic impact analysis of MEP using survey results from FY20 with survey 
results from FY21. The Optimal Team used the same methodology for the FY21 impact estimates as the 
main author of the FY20 estimates. The study takes the survey outcomes reported by MEP clients at 
face value.

The study will present three scenarios and associated economic impact estimates, as described below:

Modeling Economic Impacts
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The third scenario uses establishment variables in REMI to indicate the break-even 
point, or at what point the returns (reported from the survey) would generate personal 
tax revenue to equal the MEP funding, which was $150 million in FY21. While it is 
dif�cult to attribute all changes in manufacturing �rms’ behavior to the MEP Center-
client relationship, the break-even point would suggest that if the MEP causally
contributed to about 7.39% of establishments’ behavior, it would pay for itself and be 
revenue neutral. 

The �rst scenario will use an unconstrained approach, which assumes that an increase 
in sales of one establishment does not affect or reduce the sales of another �rm. This 
assumption is the best one to estimate the impacts at the state level but likely less so at 
the national level where there are offsetting economic impacts. This scenario, and the 
use of industry variables, assumes that all product is exported out of the study region. 
Since this is unlikely as it applies to the macroeconomy, the �ndings will likely be 
overestimated. The team does not recommend this scenario for the national estimates 
of the program because it does not account for competition among establishments and 
the displacement effects from competition across establishments. The Optimal Team 
will include the unconstrained scenario as an upper bound on the results.

The second scenario is more conservative and assumes that competition among �rms 
reduces the outcome estimates. This scenario is the recommended model for
estimating the impacts of the collective activities of MEP centers. This scenario uses 
�rm variables in a custom design model from Regional Economic Models, Inc. (REMI). It 
assumes that some production remains in the region (i.e., is not exported), displacing 
competitors’ production. This scenario is more applicable to a macro study, the team 
will use it as a lower bound to the set of net impact estimates.



Responses from clients not identi�ed with a North American Classi�cation Industry System (NAICS) 
code or NAICS codes are not included REMI,2 and 84 surveys from Puerto Rico are not included in this 
study, resulting in a total of 12,981 observations included in the economic impact estimates out of the 
13,070 used in the summary data reported in the MEP clients survey. The REMI model only applies to 
the 50 states, not to U.S. territories.
  
In summary, the Optimal Team followed the same methodology and data management procedures as 
earlier studies have done for the impact estimates of MEP since FY17. However, there are unavoidable 
differences. One issue is the addition of a few new NAICS codes compared to the most recent FY2020 
study3. Overall, these changes are not substantive.

As it has been reported in previous reports, there is no control group of randomly selected
establishments available that could provide comparable data on their performance in creating new and 
retained jobs and sales or on cost savings and investments. This is a limiting factor for the causality that 
can be assigned to MEP Center efforts in aiding manufacturing establishments. Because of a
self-selection bias,4 establishments opting to use MEP services may also be more inclined to invest in 
workforce training, plants, equipment, and other technology on their own. Similarly, MEP center clients 
may be growing and better able to leverage MEP-based services in adding jobs and sales. Like in the 
previous reports prepared by Optimal Team members, the Optimal Team did not attempt to validate the 
accuracy of the outcomes reported in the survey, we present these caveats when interpreting the 
results. These caveats are like estimating the net impact on the local economy of a company that 
reports that it plans to expand its employment by so many workers. In estimating the net impact of such 
an exogenous shock to a local economy, we typically take the company’s plans at face value.

To ensure consistency with the methodology of prior net impact analyses and comparability of the study 
outputs, the Optimal Team followed a guide created by Mark Ehlen and M. Hayden Brown (2000), “A 
Guide for Estimating and Reporting Macroeconomic Impacts of MEP Centers.”5 This guide offers a 
process to estimate economic impacts on a state, based on the collective outcomes of the surveys 
completed by clients within the study state of the MEP centers. The guide also recommended using an 
economic impact model from REMI for creating the estimates. Team members engaged in several 
conversations with REMI staff to develop this analysis. REMI, unlike most impact models, provides an 
array of policy switches beyond employment and sales as inputs. As mentioned earlier, there are 
options to use establishment and industry variables. Also, there are policy variables that can be used to 
estimate changes in production costs and increases in investment. The team has worked with REMI to 
assure that inputs from the client surveys are modeled to best re�ect on those savings and investments 
affect the macro impacts of MEP center activities.

4

2 111 and 922 3-digit NAICS codes not included in the REMI model, and 569 and 999 3-digit NAICS codes not included in the 2017 NAICS identi�er.
This represents a total of 5 observations.

MEP Economic Impact for FY2021

4 This is issue is another reason for our recommendation for using the �rm variables, the “bene�ts” of MEP services are countered to the status quo in the baseline 
regional forecast. In this case the forecast considers items like costs and productivity. If MEP services makes the establishment more competitive, it will, at least in 
theory, capture more business.
5 Ehlen, Mark A., and M. Hayden Brown. 2000. “A Guide for Estimating and Reporting Macroeconomic Impacts of MEP Centers.” NIST Interagency/Internal Report 
(NISTIR) – 6499, U.S. Department of Commerce, National Institute of Standards and Technology, Gaithersburg, MD. Last modi�ed July 6, 2009.

3 Additional NAICS codes at the three-digit level are: 423, 488, 541, 561 and 811



The survey includes both employment and sales. However, both cannot be used in the model
simultaneously without double counting the effects of the outcomes associated with MEP activities. 
Either employment or sales should be used consistently when aggregating survey responses. As the 
team members have done in the past, and contrary to Ehlen and Brown’s guide’s suggestion, the 
Optimal Team used the reported estimates of the number of jobs created or retained, when available, 
instead of sales.6 Our decision was based on our observation and assumption that businesses can 
better estimate the impact of MEP activities on employment than on sales. We expect that
establishments are better at keeping a headcount and are more likely to be able to attribute a change in 
the number of personnel to MEP activities. Sales are more likely to depend on outside market factors, 
which are beyond an establishment’s control. However, when employment data are not available from 
the surveys, sales data when available are used instead, and the model then calculates the number of 
additional workers required to generate the observed increase in sales. 

Another issue is the decision of when to use investment data from the survey in the model. Using the 
investment expenditures from the survey assumes that the establishments have accurately attributed 
additional investment expenditures to MEP activities. These are consistent with what is needed to 
accommodate increased sales and additional personnel. The results from entering reported investment 
expenditures is a conservative approach, since it is possible that establishments that do not report 
investment expenditures (investment expenditures that are less than needed to accommodate sales or 
employment increases) may have excess capacity due to prior investments or slack demand. In the 
version of the model used by the Optimal Team, it is possible to “nullify” capital investment caused by 
changes in sales and employment, assuming that new jobs and sales use an existing base of capital 
stocks. Data collected in the MEP survey on several types of production-related investments were used 
in this analysis. 

Employment is the preferred input for impacts, with sales used when available and when employment is 
not reported or available. In the case of investment, responses on investment are included whether 
employment, sales, or neither are available.

5
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Decisions Regarding Data Elements

Assumptions Regarding Market Dynamics 
REMI has added policy variables that are helpful in estimating impacts at the macro level and that were 
not available at the time of Ehlen and Brown’s guide. Part of the dilemma with computing the economic 
impact of MEP is in attempting to estimate the effect that helping one company has on others who do 
not receive help from an MEP Center. Ehlen and Brown refer to this as “beggar thy neighbor” 

Informed by the guide, and the experience of our Team members in producing these estimates for NIST 
MEP, Optimal made several decisions regarding the use of the survey data and assumptions in the 
REMI model about the dynamics of the U.S. economy.

6 Data from the 50 states included 5,108 records that reported created or retained jobs (3,521 records also had positive sales), 446 establishments showed records 
with no jobs created or retained but had a positive amount of increased or retained sales (sales data is used instead of employment), and 7,430 records reported 
no jobs nor a positive amount of sales.
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and de�ne it as “in the course of improving one’s own condition, making a neighbor worse off” (2000, p. 
39). They continue with “[R]elevant to state impacts, the sales increases that MEP clients report may 
only be displacing the sales of other in-state establishments …” (p. 39). They continue with “[R]elevant 
to state impacts, the sales increases that MEP clients report may only be displacing the sales of other 
in-state establishments …” (p. 39). While this is true at the state level, it is exacerbated at the national 
level when the only mitigating factors that do not affect other companies are when there are either 
import substitution and/or increases in exports for that establishment. REMI offers a solution by
allowing sales and employment to be placed in a number of establishment variables, including ones that 
assume all new output is exported and ones that assume more productive establishments will “crowd 
out” their less productive competitors. The constrained scenario or “crowding out” approach, the 
second scenario discussed above, is more realistic and yields a more conservative estimate of the 
outcomes than the unconstrained or non-competitive approach.

In Figure 1, industries with positive sales attributed to MEP were primarily retained sales (73%). 

Survey Responses from MEP Clients

Figure 1: Total Sales by Industries (Top Industries), in Millions
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Figure 2 shows the number of created and retained jobs by industry and mirrors. The distribution and 
raking of industries are similar to Figure 1 Sales by Industry above. 

Figure 2: Jobs by Industry (Top Industries)
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Figure 3 shows the breakdown of total investments by industry, which remains consistent across the 
NAICS codes. The primary effects of MEP are on Plant & Equipment (P&E) (56% of total investment) and 
New Products and Processes (P&P) (30%).  

Figure 3: Investments by Industry (Top Industries), in Millions



This study �nds that the investment of federal dollars into MEP Centers—$150 million in FY 2021—
yields, in the most conservative model, a return to the Treasury of $2.03 billion. This results in a
calculated return on investment (ROI) of 13.5:1, as shown in Table 1 below. The NIST MEP investment 
of $146 million in FY20 and $140 million in FY19 generated an economic and �nancial return of 13.6 and 
13.4:1, respectively.   

Economic Impacts
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*Dollars in billions

Unconstrained Model
Using Industry Variables

Table 1: NIST MEP Estimates of Impacts

Jobs GDP Output Personal
Income

Constrained Model
Using Establishment
Variables

Break-even (1:1 ROI):
7.39% of Reported
Impact

Forecast

699,765

190,024

14,043

$111.09*

$26.49*

$1.96*

$217.46*

$49.54*

$3.66*

$53.31*

$14.15*

$1.05*

Return to
Treasury

$7.74*

$2.03*

$0.15*

Return on
Investment

51.6:1

13.5:1

1:1

Comparison of economic impact estimates from different �scal years is not necessarily straightforward. 
One of the main reasons, but not limited to, is that the REMI models change year-over-year:

The underlying data that creates the national (macro) baseline forecast changes based on 
revised data and outlooks from the Bureau of Labor Statistics, Bureau of Economic Analysis, 
and the Research Seminar in Quantitative Economics at the University of Michigan,

While aggregate values for MEP client survey responses may be similar, the industry mix effect 
will affect the estimates of the impacts, and by study region. In this case, MEP Centers serving 
clients in different industries over different years will affect the estimates as each industry has 
its own pro�le of suppliers and staf�ng, and so affecting the indirect and induced effect, and

The industry and spatial distribution of establishments will affect the demand for supply chains 
based on the study regions.

The Optimal Team modeled the FY21 estimates consistent with how prior year estimates were created.    

The structure of the model evolves and so are occasional changes to the structure model, and 
equations are modi�ed to provide better estimators of impacts,

The above analysis relies on self-reported survey results of manufacturing clients who provide estimates 
of the effect of MEP services and activities on their establishments with respect to jobs, sales,
investments and cost saving.


