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Executive Summary
Over the last decade (1993-2003), Robeson county, North Carolina, has undergone a significant decline in manufacturing activity and employment.  The purpose of this study is to estimate the impacts of the decline in manufacturing activity on regional employment, household income, and indirect taxes paid by businesses.  Using economic input-output model analysis, it is estimated that the loss of 8,708 manufacturing jobs in Robeson county, NC, over the period 1993 to 2003 resulted in a total reduction in regional employment of 18,345 jobs (including both full time and part time jobs).  The estimated cumulative impact of the Robeson county job losses on regional household income over the period 1994 through 2004 is a reduction in income of $4.56 billion.  The estimated cumulative impact of the job losses on indirect taxes paid by regional businesses over the same period is a reduction of $221 million in taxes paid.
Introduction
Over the last decade, Robeson county, North Carolina, has undergone a significant decline in manufacturing activity and employment, losing approximately 8,708 manufacturing jobs due to plant shut-downs and relocations.  The purpose of this study is to estimate the impacts of the decline in manufacturing activity on regional employment, household income and indirect business taxes.  The study presents a very brief description of input-output analysis
, the methodology used to estimate the reported economic impacts.   

When reviewing the results of this analysis, it is important to keep in mind that other changes were occurring in the Robeson county economy while the decline in manufacturing was underway.  For example, some non-manufacturing businesses also may have ceased operations for reasons unrelated to the decline in manufacturing.  On the other hand, some businesses in other sectors of the economy may have begun operations in the county while manufacturing was in decline.  The results of the present study capture only: (1) the direct economic impacts of the decline in manufacturing, (2) the indirect, economic “ripple” effects of the decline in manufacturing on supplying businesses, and (3) the induced, economic “feedback” effects of the decline in manufacturing on regional consumer spending.  Because other changes in the economy are not captured by the analysis, changes in overall county employment over the study period, for example,  as recorded by government agencies, will not necessarily match the employment impacts estimated in this study, because the estimated impacts account only for the changes in manufacturing activity and its “ripple” and “feedback” effects.  The impacts reported in this study are estimates of what would have occurred in the study region over the study period if the manufacturing decline had been the only change to occur in the regional economy.
Study Period and Baseline Year
The study considers manufacturing layoffs occurring in Robeson county, NC, over the period 1994-2004 (the jobs were lost 1993-2003; the impacts were felt 1994-2004), inclusive.  The year 1999, the approximate midpoint of the study period, was selected as the baseline year for the purposes of this analysis.  
Study Region
The study region includes Robeson county, NC, and the adjacent counties of Scotland, Hoke, Cumberland, Bladen and Columbus, NC, and Dillon county, SC (Table 1).  Adjacent counties are included in the study region for two reasons related to commuting between counties: (1) some Robeson county employees live in adjacent counties and commute to work in Robeson county, and (2) some Robeson county residents commute to adjacent counties to access retail stores and medical facilities unavailable in Robeson county.  A full accounting of the economic impacts of Robeson county layoffs should include any changes in consumption spending made by Robeson county employees or residents in adjacent counties.  Changes in consumption spending in adjacent counties affects employment in adjacent counties, and these changes in employment are part of the economic impact of layoffs occurring in Robeson county.
Regional Map

Figure 1. presents a map of the study region (NC Department of Commerce 2003). 

Study Methodology

Input-Output Analysis

Input-output analysis is an economic modeling methodology used to estimate the full economic impacts of a given, initial change in a regional economy.  Input-output analysis models the flows of goods and services among businesses, consumers, workers, and government agencies in a study region.  See Miller and Blair (1985) for additional information on input-output analysis. 
IMPLAN Professional® Input-Output Analysis software (Minnesota IMPLAN Group, Inc. 1999) is used in this study to conduct input-output analysis.  IMPLAN Pro is a leading input-output modeling software package used by university researchers, government agencies, and consultants nationwide.  The IMPLAN software tracks 525 industry sectors, including local, state and federal government sectors.  The IMPLAN input-output model accounts for: imports and exports of goods and services into/from the study region, commuting of employees and consumers into and out of the region, state and federal taxes that leave the region, and state and federal government payments that enter the region (e.g., unemployment insurance and social security payments).  The model accounts for the fact that households with different incomes buy different products and save different proportions of their incomes.  

A potential limitation of input-output analysis is that it assumes that the production technologies used to produce various goods and services are fixed over the study period, and it assumes that the production technology for each good or service remains the same regardless of how much or how little of the product is produced.  However, over the relatively short time period considered in this study (ten years), these are reasonable assumptions.  This potential limitation is further diminished by choosing a baseline year (and, therefore, baseline technologies) in the middle of the study period.
Another potential limitation of input-output analysis is that it neglects “forward linkage” economic impacts.  In theory, it is possible for an economic event (such as a factory closure or layoff) to cause both "backward linkage" economic impacts and "forward linkage" economic impacts within a study region.  An input-output model captures only backward linkage impacts.  The neglect of forward linkage impacts may bias study results if (1) consumers residing inside the study region purchase a large proportion of the product or service impacted by the economic event from producers located inside the region and (2) the impacted product or service cannot be replaced with similarly-priced, similar-quality products purchased from other producers located outside the study region.  In the Robeson county region, most of the goods and services produced by the impacted industries are purchased by consumers living outside the region rather than inside the region.  Furthermore, it is reasonable to assume that those consumers living inside the region would be able to purchase similarly-priced, similar-quality, substitute products from non-impacted producers located outside the study region.  Therefore, we assume that forward linkage impacts are negligible, and such impacts are not included in the impact analysis results.  This is a conservative assumption, in the sense that if this assumption were not made, then the estimated economic impacts would be somewhat larger.

Study Data
Input-output analysis requires three types of data: baseline regional data, baseline industry structure data, and data describing the initial, “direct” economic impact.

Baseline Regional Data

Input-output analysis requires data that describe the regional economy in the baseline year.  For the study region described above, data on regional output, employment, employee compensation, self-employment income, rents, royalties, corporate dividends and retained earnings, taxes, etc., for the baseline year 1999 were obtained from Minnesota IMPLAN Group, Inc., as part of the database package accompanying the IMPLAN analysis software.  Minnesota IMPLAN Group, Inc., constructs the database from government data sources.
Working backward in time from the baseline year 1999, manufacturing layoffs occurring from 1993 to 1999 were “added back” to the 1999 regional economy to obtain a description of the study area economy in 1993.  Working forward in time from 1999, manufacturing layoffs occurring from 1999 through the end of 2003 were subtracted from the regional economy to obtain a description of the study area economy in 2004.  (Double-counting in year 1999 was avoided by allocating half of each 1999 layoff event to the construction of the 1993 economy description and half to the construction of the 2004 economy description.)

Baseline Industry Structure Data

Industry structure data describe the input purchases (materials, energy, employee labor, etc.) that must be made by each industry in order to produce its product.  Industry structure data for the baseline year 1999 were obtained from Minnesota IMPLAN Group, Inc. as part of the database accompanying the IMPLAN analysis software (i.e., the 1999 IMPLAN structural matrix was used in the analysis).

Direct Economic Impact Data--Manufacturing Layoffs
The direct economic impacts analyzed in this study are the manufacturing layoffs (i.e., reductions in employment) that occurred in Robeson county, NC, over the study period 1993-2003.  The Robeson county office
 of the North Carolina Employment Security Commission provided data on Robeson county, NC, manufacturing layoffs occurring over the study period (Table 2).  

Study Results

Economic impact results are presented in terms of changes in: (1) regional employment, (2) annual and cumulative regional household income, and (3) annual and cumulative indirect taxes paid by regional businesses (primarily sales taxes, business property taxes, customs duties, excise taxes, and motor vehicle licenses fees) due to the manufacturing layoffs occurring in Robeson county over the study period.  Although the initial manufacturing layoffs occurred in Robeson county, the subsequent economic impacts affected other industries throughout the study region, according to the inter-county commuting patterns of the Robeson county employees who lost their jobs.  The reported impacts reflect the combined totals for all counties in the study region.
Employment Impacts
Cumulative employment impacts are summarized by industry sector in Table 3.  The reported employment impacts are total (net) employment impacts, including the initial manufacturing layoffs and all “multiplier effect” job losses, including both indirect, “ripple” effects and induced, household-spending “feedback” effects.  Employment impacts include both full-time and part-time jobs (the data are not sufficient to distinguish full-time from part-time jobs).  Employment impacts are reported net of reductions in federal government employment (resulting from reductions in federal employment due to decreased federal tax revenues) because such impacts would occur largely outside the study region.
Household Income Impacts
Annual household income impacts are summarized by industry sector in Table 3.  These impacts measure the losses in regional household income expected to occur each year from 2004 forward in time due to the manufacturing job losses that occurred in Robeson county from 1993 to 2003.  For the purposes of this study, annual household income is defined as the total of annual employee compensation (wages, salaries, insurance and retirement benefits), proprietors’ income (self-employment income, including private business owners, doctors, lawyers, etc.), and so-called “other property type income” (property rents, corporate dividend payments and retained earnings, and royalties).  The reported annual household income impacts are total (net) household income impacts, including the initial reductions in household income resulting directly from manufacturing layoffs and all “multiplier effect” reductions in household income, including both indirect, “ripple” effects and induced, household-spending “feedback” effects.  Annual household income impacts are reported net of reductions in federal government employee household income (resulting from reductions in federal employment and employee wages and salaries due to decreased federal tax revenues) because such impacts would occur largely outside the study region.
Annual and cumulative household income impacts (aggregated across all industry sectors) for the period 1994 to 2004 (inclusive) are presented in Table 4.

Indirect Business Tax Impacts

Annual indirect business tax (IBT) impacts are summarized by industry sector in Table 3.  These impacts measure the expected reductions in indirect taxes paid by businesses each year from 2004 forward in time due to the manufacturing job losses that occurred in Robeson county from 1993 to 2003.  IBT includes sales taxes, business property taxes (but not residential property taxes), federal customs duties and excise taxes, severance taxes, and business motor vehicle licenses fees (but not personal motor vehicle license fees).  IBT does not include federal income taxes, corporate profits taxes, estate taxes, gift taxes, or social security/medicare taxes.  IBT does not include state income taxes, corporate profits taxes, estate taxes, gift taxes, fish/game license fees, or state social insurance program taxes.  The reported IBT impacts are total (net) impacts, including the initial reductions in IBT resulting directly from manufacturing layoffs and all “multiplier effect” reductions in IBT, including both indirect, “ripple” effects and induced, household-spending “feedback” effects.
Annual and cumulative indirect business tax impacts (aggregated across all industry sectors) for the period 1994 to 2004 (inclusive) are presented in Table 4.
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