Geography and the Multiplier – Jack Cuneo


Introduction
During the spring of 2008, three students in Professor Jon Isham’s Environmental Economics course worked alongside GIS Specialist Bill Hegman to weigh the environmental and economics impacts of Middlebury College Dining Services purchasing local versus non-local apples.  Their report, “An Economic and Evironmental Comparison of Middlebury College’s Local and Non-Local Apples,” traces likely paths of apples from Vermont and Washington State respectively from the tree to the dining hall.  In attempting to break down the inputs, outputs, and externalities of purchasing from these places of production, the report documents some valuable qualitative and quantitative indicators that sourcing apples locally may result in decreased economic cost to the College, bring about fewer negative externalities, provide positive feedback to a more transparent and community-oriented business model, and provide valuable economic support to Middlebury and the surrounding region through the economic stimulation of local multiplier effects (Horner et al 2008).


This paper focuses on the last of the above conclusions.  Although the original report briefly touches upon the multiplier principle, its authors chose not to focus much meaningful analysis upon it.  But Bill Hegman believes that further projects concentrating specifically on the multiplier may yield a richer understanding of this topic.  This paper serves that hypothesis in two ways: first, by evaluating the feasibility of Middlebury students performing various analyses related to multiplier effects; and second, by investigating available sources of multiplier data for relevance and accessibility.  Through these methods, I have concluded that there are multiple scales at which different economic and geographic analyses of the multiplier principle could prove a valuable exercise.  However, calculating or tracking multiplier effects is often an imprecise and data-intensive art. The established tradition of using multipliers as estimators both for regional development projects and education depends upon vast and often inaccessible stores of data; attaching locations to said data renders the task even more difficult.  This report will outline the data requirements of each method it discusses, but in the end, a researcher’s diligence and ability to acquire and collate the data will prove the largest obstacle to further research.

What is the multiplier principle, exactly?
Multipliers were first explicitly proposed by Richard Kahn and made famous by John Maynard Keynes in his seminal book, The General Theory of Employment, Interest, and Money (1936).  In this classic text, Keynes claims that when an amount of exogenous money enters an economic system, total spending within that economic system will change by some multiple of the original amount. The original student report does a good job of generally describing the theory’s application to local economies:

…when economic production takes place, it provides jobs for those in the immediate vicinity.  These jobs generate income which, in theory, individuals will then spend within their community, allowing other local businesses to create further economic output thereby generating cash flow within the local economy. (Horner et al 2008, p16).


The multiplier is basically an attempt to model the fact that economies are comprised of innumerable interwoven linkages and expectations; it’s improbable that changes to a particular part will exist in a vacuum.

More specifically, multipliers are often broken into three constituent parts.  When exogenous money enters a firm, changes in that firm’s production, employment, et cetera are referred to as direct impacts of the investment.  These direct impacts may affect the production, employment, et cetera of other firms that support or are supported by the first firm, producing indirect impacts.  Taken together, employment generated by direct and indirect impacts may cause household spending to increase; this effect is known as the induced impact.  The cumulative value of all three parts divided by the original investment is called the multiplier coefficient – commonly referred to as the multiplier.  Although the above cycle begins and ends with investment, multiplier coefficients may also refer to job creation per unit of investment or per unit of jobs initially added.

How are businesses, governments, and scholars employing the multiplier principle?

“Multiplier assessments have been extensively studied using a modeling perspective in the fields of regional science and economic geography,” claim Ballas and Clarke (2000).  Perusing peer-reviewed journals across disciplines suggests that nearly a decade later, this remains the case.  Several recent regional studies employ the multiplier principle to determine and suggest specific public policy directions (Brunori and Rossi 2007; Davies and Davey 2008; Zhang, Madsen and Jensen-Butler 2007).  These studies all revolve around the use of “the most common methodological approaches” (Ballas and Clarke (2000): economic base models and input/output models.  The former determines multipliers by assuming that total employment within regions can be divided into basic (production destined for export) and non-basic (production destined to remain within the region) categories.  Because basic jobs by definition attract exogenous money, economic base models assume they are “the prime cause of local economic growth” (Klosterman 1990, p115).  By determining the relationship between basic and non-basic sectors of defined local regions, these models can quickly and roughly estimate the total number of jobs affected by an initial change in basic employment.


Economists rarely rely upon economic base models as their sole methodology – this type of analysis is much better suited to mental calculations, focusing exercises, or quick estimates to support work in other disciplines such as journalism or political science.  Economic base modeling also becomes less effective in smaller study areas, where determining basic employment is nearly impossible and factors of production and consumption travel freely across numerous different borders on a regular basis (Ballas and Clarke 2000, p310).  For these reasons, this report does not consider economic base analysis an appropriate method for this project.


Input/output modeling attempts to capture multipliers in much more detail than economic base modeling does.  Rather than focusing exclusively on the concept of basic industries driving the economy, input/output modeling also actually attempts to agglomerate enough production and employment data to calculate direct, indirect, and induced impact figures across entire economies or industries.  The necessary economic statistics are stored in vast matrices – also referred to as transaction tables – that (ideally) represent the movement of each and every unit of input and output through the economy.  Complete input/output models allow analysts to use these tables to predict how tweaking any variable or combination of variables will impact other individual industries and the economy as a whole (Mulkey and Hodges 2000).


This approach is classically employed by University of Vermont professors and graduate students in the paper “The Impact of the Tourism Sector on the Vermont Economy: The Input-Output Analysis” (Halbrendt, et al, 1999).  The primary difficulty faced by Halbrendt and her colleages is meeting the vast data requirements of input/output analysis.  To meet this challenge, they conduct their study by piecing together data at the county level using surveys of Vermont tourists, Vermont businesses that depend upon tourism, and statistics assembled for the IMPLAN input/output analysis software by the Minnesota IMPLAN Group.  This company and its software are essentially a service that sorts United States economic data and sets up the transaction tables necessary for input/output analysis.  Tourism is a tricky sector to analyze because it incorporates pieces of so many different industries and must distinguish between spending by consumers within and without the study area.  But for other applications, basic analysis with IMPLAN might be possible using solely the data compiled by the company.


There is one other popular method of investigating the multiplier principle: the New Economics Foundation, an independent think tank focusing on sustainability, has developed an alternative framework for communities and businesses that want to consider multipliers but lack the resources or desire to develop full input/output models.  This series of educational materials, collectively dubbed Local Multiplier 3, simplifies the economics behind the multiplier principle to “rally support for wider involvement in developing the local economy” and direct that support in community-led initiatives (Lewis and Ward 2002, p9-10).  Instead of concentrating on number-crunching to predict multiplier impacts across regions and sectors, Local Multiplier 3 focuses on tracking more generalized spending habits and externalities associated with individual businesses.  And rather than identifying exogenous investment as central to an economy’s wellbeing, it attempts to channel that exogenous investment – whatever its volume – wherever it’s needed within the economy.  In certain ways, LM3 appears more rudimentary than the models discussed above; academics don’t seem to consider it worthy of mention.  There are also legitimate concerns that too-strict adherence to LM3 could lead to protectionism, though this is carefully acknowledged and warned against within the framework’s literature.

How can Middlebury students apply both the techniques described above and an understanding of geography to better elucidate the multiplier principle?
First, please note that each of these methods being discussed aims to provide a more accurate and comprehensive view of economic costs and benefits than might otherwise be employed.  But none of them can provide a complete picture.  The multiplier principle does not include social or environmental impacts, nor does it account for savings.  These important issues are entirely separate, and are not treated here.

In their original report, Jon Isham’s students generally attempt to tease out specific, quantifiable figures related to the costs of purchasing local and non-local apples.  However, they don’t indicate having made such an effort when it comes to the local multiplier.  Perhaps this omission stems from an inability to procure detailed economic statistics from the string of firms that provide non-local apples to Middlebury.  Indeed, the data requirements of detailed multiplier analyses are much greater than students can reasonably expect most firms to provide.  But this doesn’t mean that analysis of the multiplier is a dead end.  At least, it’s conceivable that diligent researchers might be able to carry out a Local Multiplier 3 analysis – tracing webs of transactions by simply asking individual firms and citizens how much money they spend where.  This would not be a simple task.  LM3 is primarily build upon the assumption that groups of community members and businesses will make a joint commitment to increase their linkages to one another, so an external researcher collecting data may face some obstacles in securing the cooperation of the businesses to which his money trail leads.  On the other hand, Middlebury College possesses some clout in Addison County, and there is a relatively strong belief here in the benefits of a strong local economy.

In any case, researchers attempting to pursue this option would have a starting point: as the students’ report indicates, Barney Hodges Jr. of Sunrise Orchards is often very willing to share information about his business with Middlebury College students.  If Mr. Hodges could be persuaded to share not only his cost breakdown but also the specific firms or individuals associated with those costs, students could map a single round of currency flow.  They could visualize where money spent on cardboard boxes or even electricity costs goes once it leaves Mr. Hodges’ pocket.  If even some of those firms and individuals could be surveyed in turn, the geographic aspect of the multiplier would begin to take shape.


Would success be guaranteed?  Absolutely not.  Individuals and businesses of any size or income level are often reluctant to share what they often consider sensitive information.  But as mentioned above, those around Middlebury or otherwise within Middlebury’s social and economic networks are both most likely to provide information, and most important to studies of the local multiplier.  Performing this analysis would require flexibility first and foremost – its value is directly proportional to the number of businesses and individuals that are willing to cooperate.


Even given ideal information, there are issues researchers employing Local Multiplier 3 would do well to consider.  To maintain simplicity, the model tends to imply that once an amount of money leaks from the local economy (is spent elsewhere), it’s gone and can be ignored.  This is a contentious assumption, particularly today; networks of communication and spending may exist relatively independently of geographic location.  A business physically located hundreds of miles from Middlebury may coordinate networks of both buying and selling in the Middlebury area due to the accessibility of information technology.  Furthermore, spending locally is not the sole measure of a firm or individual’s weight in the local economy.  A business that doesn’t reinvest in the local economy may still “anchor” that economy – the presence of an enormous Bank of America branch downtown may consume few local services and provide few jobs, but also support or directly cause many thousands of downtown visits and thus make the area viable for numerous local businesses.  But despite these flaws, a Local Multiplier 3 approach and series of illustrative maps – possibly implemented in Google Earth – could be a tremendously effective teaching and learning tool.  It would encourage observers to think about consumption and just what their dollars are supporting with more complexity and insight than ever before.


Using input/output modeling to investigate the economic impacts of purchasing apples from local versus non-local sources lends itself to completely different sorts of information and analysis.  The largest viable scale for data divides geographic areas into counties and nodes of money transfer into industry sectors.  Individual movements are obscured within the calculations that relate each variable in a transaction table to its relatives.  Thus, although the theories behind input/output analysis match those underpinning LM3, input/output analysis expresses multipliers in terms of changing figures: snapshots of possible outcomes based upon variable inputs and linkages held constant.  As such, it lends itself to clusters of chloropleth maps.  Local Multiplier 3, as discussed above, expresses multipliers solely in terms of their linkages; it’s best visualized through points and lines. 


These fundamental differences mean input/output analysis should be used to serve this project in manners quite distinct from the LM3-oriented method discussed above.  It would probably be most useful for influencing policy as a series of chloropleth maps visualizing:

a) The income and/or employment generated in each Vermont county by Middlebury’s current proportion of local versus non-local apple consumption

b) The projected income and/or employment generated in each Vermont county were Middlebury to consume only local apples or only non-local apples

c) The projected economic change that switching to either of the situations described in b) would effect upon each Vermont county

However, please note once again that all but the most sophisticated input/output models probably won’t be able to capture the complexities specific to buying apples as opposed to other orchard fruit, or of buying them in Middlebury as opposed to Addison.  Frankly, access to IMPLAN appears to be the factor that makes input/output analysis viable for undergraduate student researchers at all.  Attempting to gather information on a larger scale than that which is provided with that software would turn what could be a quick project into a large, long-term undertaking.  Instead, researchers should consider simply understanding and disclaiming the limitations in scale of this inherently geographical analysis method.  On the other hand, a more ambitious project could certainly evaluate the possibility of modifying IMPLAN through perusal of the resources described in the next section of this report.

What have others done on this topic that might provide inspiration or sources of good data?

A smattering of multiplier analyses has been performed locally in Addison County over the years.  One should be of particular interest: in 2003, Middlebury College contracted Arthur Woolf and Richard Heaps of Northern Economic Consulting to assess its impacts upon the town of Middlebury and Addison County.  In their report, Woolf and Heaps use customized input/output models constructed by an external firm to discuss the economic activities related to the College and determine their relative importance.  Several of their tables, such as those showing where Middlebury employees live, could form the basis for interesting and insightful map series (p15).  But once again, researchers should remember that measurements such as the town in which an employee lives say nothing about where he or she spends money.


The American Farmland Trust has conducted its own study on Addison County – this one about the economic impact of agriculture.  This study also employs input/output analysis; it uses IMPLAN to calculate the multiplier effects of the county’s farms.  The AFT has published only its most basic conclusions in a short educational pamphlet, but states a willingness to provide copies of the full technical report upon request (Economic Importance of Agriculture 2000).


The previously mentioned “Impact of the Tourism Sector on the Vermont Economy: The Input-Output Analysis” provides another account of the work that has gone into an input/output analysis using IMPLAN here in Vermont (Halbrendt, et al, 1999).  Although the report focuses solely on tourism, its findings and the discussions associated with them are valuable indicators of the considerations that should go into such an analysis.  And unlike the other two studies mentioned above, it provides a detailed account of how researchers integrated IMPLAN data with information they collected themselves.


There have been countless other input/output analyses conducted by all manner of organizations across the developed world (the data requirements of this method limit its effective use to regions that keep detailed and accurate economic records).  One of them is also worth mentioning here.  Holland and Mon provide an extremely detailed account of their own modifications to IMPLAN for studying the economic impacts of organically versus conventionally grown apples in Washington State (2005).  Their tables of fixed and variable costs associated with apple production are inspiring, and could be used to survey Mr. Hodges at Sunrise Orchards for an incredibly detailed cost breakdown.  More generally, they exhibit great understanding of issues and processes facing apple growers, as well as economics.  Their study should be required reading for any researcher planning to extend the investigation of Middlebury’s apple consumption.

Researchers wishing to study input/output analysis in even greater depth might wish to peruse the textbook Methods of Interregional and Regional Analysis, which provides a highly technical treatment of the mathematics behind this method (Isard et al 1998).

The New Economics Foundation compiles case studies and instructional materials that demonstrate the use of LM3 and makes them freely available from their Plugging the Leaks website (http://www.pluggingtheleaks.org). These materials include surveys to assist researchers in collecting necessary data, as well as the discussions and outcomes that have resulted from LM3 workshops in communities throughout Britain.

Conclusions

The multiplier principle remains a popular way for scholars, governments, and businesses to think about economic impacts of investment upon regions at different scales.  One primary method they often employ for calculating multiplier effects, known as input/output modeling, could feasibly be included in a spatially-oriented student investigation of Middlebury’s apple consumption through the use of the IMPLAN software package.  This method could also be made more or less complicated based upon the scale of the project and the determination and talent of those who carry it out.  However, input/output modeling attempts to cover entire economies, and is thus inherently complex.  It calculates quantified snapshots of potential outcomes without shedding much light on the linkages that make those calculations what they are.  The emphasis is on variable inputs being run through a static equation.


The New Economic Foundation’s Local Multiplier 3 tool complements input/output analysis by addressing these limitations.  It focuses on individual nodes of money exchange in local economies and the linkages between them.  Speaking in terms of mapping, input/output modeling lends itself to areas, whereas LM3 lends itself to points and lines.  Input/output analysis can be effective as a predictor, and LM3 works better as an educational tool that hints at the intricacies beneath the hood of input/output analysis.  However, LM3 is quite limited because the information it requires is so specific and often difficult to access.  Furthermore, it attempts to capture only selected pieces of a phenomenon with the distinguishing characteristic of being far-reaching.  It cannot be entirely accurate.


These limitations are worth acknowledging, but they do not diminish the usefulness of these two methods.  Challenges would be significant, most notably in terms of data collection.  However, this report mentions several resources that could mitigate some of that difficulty. Student researchers could therefore use either input/output analysis or LM3 (or preferably both) in conjunction with their own questions about the local economy in a future geography or economics project to extend understanding of the implications of different kinds of consumerism.
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