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Economic Multipliers and the State’s Economy

The following example has been adapted for the educational purposes of understanding economic multipliers.  It does not represent actual North Dakota data.
Economic Multipliers

The economic multiplier is an important tool in regional economic impact analysis. The idea stems from economic base theory, which classifies goods and services sold outside the region’s boundaries as “exports,” and hence basic. Conversely, goods and services produced by the non-basic sector are consumed within the region's boundaries. Expansion of the basic sector of the economy necessarily entails added production in these support industries, particularly in terms of intermediate inputs, all of which adds to the overall development of a regional economy.

Over the years, economic analysts have refined economic base theory to account for how expansion of final demand for basic sector output -- in the form of increased exports, sales to government, final investment, and consumption demand -- translates into changes in the greater regional economy. The link is the economic multiplier. 

The economic multiplier summarizes the cumulative (direct, indirect, and induced) effect of an initial change in final demand plus the resulting series of successive rounds of spending within the local economy. It is the ratio between the total change in spending and the initial change in final demand (or the income or employment implied by it). 

This phenomenon is illustrated in Figure 1. In this simple economy, the firm producing the goods for export or delivery to other final demand sectors uses the proceeds to pay for labor, intermediate inputs, and the other costs of doing business. Of the revenue received, some proportion, say 40 percent, is spent by the business and local residents for goods and services (including local taxes). The remaining 60 percent, in a sense, "leaks out."  This leakage, in the form of savings, tax payments to authorities outside the local region, and payments for imports, represents money no longer available for expenditure in the local economy. 

Suppose the basic sector in this economy increases exports by $1. This $1 represents the direct change in final demand. Later rounds in the cycle produce less additional spending than earlier ones due to leakages. For example, during the second round of spending, 40¢ will be respent in the local economy generating additional business activity, and the other 60¢ will leak out. In the third round, 16¢ will be respent locally and 24¢ will leak out, and so on. After six rounds, the increment in local spending is less than 1¢. When the increment in additional spending approaches zero, the cycle is complete. In this example, the cumulative effects of the initial (direct) increase in final demand ($1) plus the successive rounds of respending ($.66) within the local economy is $1.66. The economic multiplier for this economy is 1.66 ($1.66  $1.00). 

Estimates of Economic Multipliers 

The following is for discussion purposes only and does not represent the North Dakota Input/Output Model. For important sectors of the example state's economy, the calculated economic multiplier uses two variables: total income (TI), and employment (EMP). Multipliers for TI report the change in the sum of employee compensation, proprietary income from self-employment, and other property income per $1 of direct increase in regional income or payrolls. EMP multipliers account for the total change in full-time equivalent (FTE) jobs associated with the direct creation of an initial job to produce output going to final demand. For this example, the state’s economy is divided into nine broad sectors: agriculture; mining; construction; services; manufacturing; transport and utilities; retail and wholesale trade; finance, insurance and real estate (FIRE); and other industry, which is mostly government.

Table 1 reports the economic multipliers estimated in this example study.
 For your information, the TI multipliers for both the production agriculture and agricultural manufacturing industries compare favorably with those of the nonagricultural sectors. For example, the highest TI multiplier for a nonagricultural sector (construction) is 1.66, while the median for the production agriculture industries and agricultural manufacturing is 1.66 and 2.03, respectively. The TI multipliers for the production agriculture industries tend to be highest of all. Also notable is that two of the three largest TI multipliers come from the dairy industry, reflecting its greater degree of integration within the overall example state economy.  

	Table 1. Economic Multipliers, by Sector, Example, 1991.

	
	Total income 

(TI)
	Employment 

(EMP) 



	Production Agriculture Industries
	
	

	Dairy
	2.29
	1.52

	Crops
	2.28
	1.51

	Nursery and wooded products
	1.78
	1.39 

	Poultry and livestock
	1.64
	1.37 

	
	
	

	Agricultural Manufacture Industries 
	
	

	Dairy 
	2.61
	3.53

	Grains 
	2.16
	2.58

	Confectionery 
	1.72
	2.11

	Fruits and vegetables 
	1.67
	2.09

	Meat 
	1.65
	1.99

	Miscellaneous foods 
	1.49
	2.00

	Beverages 
	1.46
	2.26

	Bakery products 


	1.29
	1.55

	
	
	

	Other Economic Sectors
	
	

	Construction 
	1.66
	1.57

	Services 
	1.48
	1.39

	Other industry 
	1.42
	1.33

	Manufacturing (nonfood) 
	1.41
	1.62

	Retail and wholesale trade 
	1.40
	1.30

	Transport and utilities 
	1.31
	1.48

	Finance, insurance, and real estate 
	1.19
	1.54

	Mining 
	1.09
	1.82


With respect to EMP multipliers, the seven largest values are in the agricultural manufacturing industries. The median value for agricultural manufacturing industries is 2.10, while the medians for production agriculture and nonagricultural sectors are similar to one another at 1.45 and 1.51, respectively.  Among the agricultural sector industries, the higher EMP multiplier values for agricultural manufacturing reflect the relatively higher labor intensity of processing activities compared with production agriculture. Also notable is the extremely large EMP multiplier value for dairy processing.  At 3.53, it is almost twice as large as that for mining, the highest among the nonagricultural sectors. 

Limitations of Multiplier Analysis 
Multipliers are constructed based on a “snapshot” of a regional economy. That is, the feedstock for the economic multiplier is a pattern of economic transactions between firms and the final users of their products for a single year.  This means that multipliers can go out of date as structural relationships between sectors change. Structural changes can emanate from technological developments, important shifts in relative prices, regional trade patterns, and several other sources. Another, and closely related, concern with multipliers is that they best represent the effects of small or marginal changes in deliveries to final demand in any one sector. Large shifts in a regional economic system require a more detailed analysis before their effect on total income or employment can be measured. 

Finally, these estimates rest on models utilizing local secondary data combined with coefficients from a national model. This procedure avoids the prohibitively high costs of conducting an exhaustive survey of transactions in a regional economy. However, reliance on this procedure requires the assumption that differences between the structure of the local economy and the national economy can be accurately measured. The restrictiveness of these assumptions is less severe as one progress from a county-level economy to a state-level economy. 

Discussion 
This article has reviewed the use of the economic multiplier in applied analysis. Estimates of multipliers for total income and employment were reported for 12 agricultural sector industries and eight other sectors within the example state economy. 

Whether measured by TI or EMP multipliers, agricultural sector industries fared well relative to nonagricultural sectors. The largest TI multipliers were found among the agricultural manufacturing industries. Agricultural manufacturing industries also registered the highest EMP multipliers, although the rankings in the subgroups differ somewhat. These dual findings imply that a direct increase in income or employment in the agricultural sector will lead to larger total income and employment creation within the local economy than would a corresponding increase in nonagricultural sectors. Dairy processing was especially noteworthy as it had the highest overall multiplier values for both TI and EMP. 

These findings add more perspective to a state's food and agriculture system. In earlier analysis, these researchers employed a conservative definition of what constitutes agriculture and found that, in 1991 this example state’s agriculture and food sectors generated an impressive $21 billion and employed about 140,000 workers. On a relative basis, this was approximately 2.8 percent of the state’s $725 billion in total gross output and accounted for something less than 2 percent of its 9.5 million jobs. 

Their multiplier estimates confirm the anecdotal evidence, which suggests that food and agriculture exerts a relatively large generative effect on that state’s economy. Farm and food firms make relatively large proportions of total expenditures in-state, compared with other in-state industries. This means that efforts to enhance production in these sectors produce relatively large secondary and tertiary benefits for industries linked to farm and food production.  The North Dakota Input/Output Model shows livestock agriculture with 4.49 and agricultural processing with 4.45 multipliers.  Dairying may indeed be higher for North Dakota than this source.  

Economic benefits associated with agriculture and food production need to be a key part of the ongoing public policy debate on rural land use. Economic and social forces, many at work for decades, have brought fundamental changes in the farm industry. But, as this discussion has helped demonstrate, the agriculture and food system remains an integral part of the larger economy. An understanding of these relationships is crucial if informed decisions are going to be made on the steps needed to sustain and grow the industry in the years ahead. 

Adapted from Policy Issues In Rural Land Use, Vol.9, No. 2, December 1996, Cornell Cooperative Extension.  Contributed by Kevin Jack, senior economist, New York State Department of Labor, and Nelson Bills, and Richard Boisvert, professors, Department of Agricultural, Resource, and Managerial Economics. 
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	�The multiplier estimates in this study are calculated by IMPLAN, a computer software program used to generate regional estimates based on national data and coefficients developed by the US Department of Commerce.
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