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A B S T R A C T

Maple syrup has been produced in the United States for centuries. This production has been predominantly in the 
northeast states. Recent studies indicate promising maple syrup potential beyond the traditional boundaries. This 
study assesses the economic impacts of potential maple syrup production in Kentucky. Using the input-output 
analytical framework, likely producer price is considered at three maple syrup production potential levels. At 
a producer price of $9.48 per liter, the potential total impacts range from 336 jobs and $6.2 million in output at 
the lower production level to 1356 jobs and $25.05 million in output at the high production level. The potential 
tax impact of the maple industry ranged from $0.39 million at the lower production level to $1.6 million at the 
high production level. These results demonstrate the potential of maple syrup production to provide economic 
benefits to the state through job creation and revenue generation. These results could be used as a basis for 
favorable policies to support and expand maple syrup production as a viable income source for woodland owners 
in Kentucky and similar maple producing regions.

1. Introduction

Maple syrup is a natural sweetener made from the sap of maple trees, 
most commonly sugar (Acer saccharum Marsh.) and red (A. rubrum L.) 
maples. Maple syrup production has a rich history in North America 
(Hinrichs, 1998; Whitney and Upmeyer, 2004; Legault et al., 2019). 
Traditionally, it was part of rural agricultural activities that contributed 
to the economy (Houle et al., 2015; Rapp et al., 2019; Snyder et al., 
2019). However, over the years, it has become a commercial operation 
that provides jobs and income to many families in the region (Buchheit 
et al., 2004; Caughron et al., 2021). It is a labor-intensive activity that 
provides significant economic benefits to rural communities in the 
United States (Houle et al., 2015). In 2018, the United States maple 
industry produced 15.75 million liters (4.16 million gallons) of maple 
syrup worth $140.6 million at $8.93 per liter ($33.80 per gallon) (NASS, 
2018). In the present time, the maple syrup industry has become one of 
the essential parts of the economy in the states like Vermont, New York, 

and Maine (Gula, 2023). The annual farm-gate value of maple syrup in 
the United States is over $150 million (Cannella et al., 2022). Although 
the business is small in comparison to other commodities, its continued 
expansion has a favorable economic impact on the Northeast’s forested 
regions (Cannella et al., 2022; Canella and Laughton, 2023). The long- 
term sustainability of deriving income from the same tree through 
maple syrup production makes it a unique land use for rural households 
(Boles, 2019; Snyder et al., 2019).

In the United States, commercial maple syrup production has been 
mostly confined to the Midwest and Northeast states. Other states such 
as West Virginia and Kentucky have the potential to extend production 
beyond these traditional regions (Farrell and Chabot, 2012; Farrell, 
2013; Thapa et al., 2024). Kentucky is one of the new frontiers of maple 
syrup production (Boles, 2019; Hackworth et al., 2024). The state’s 
weather creates conditions that stimulate sap flow, and the abundance 
of maple trees makes it a potential location for maple syrup production 
(KMS, 2023). Unlike in northeastern states where the economics of 

* Corresponding author.
E-mail addresses: bobby.thapa@uky.edu (B. Thapa), thomas.ochuodho@uky.edu (T.O. Ochuodho), John.Lhotka@uky.edu (J.M. Lhotka), billy.thomas@uky.edu

(W. Thomas), Jacob.Muller@uky.edu (J. Muller), thomas.j.brandeis@usda.gov (T.J. Brandeis), eolale@uottawa.ca (E. Olale), mozhou@purdue.edu (M. Zhou), 
jjliang@purdue.edu (J. Liang). 

Contents lists available at ScienceDirect

Forest Policy and Economics

journal homepage: www.elsevier.com/locate/forpol

https://doi.org/10.1016/j.forpol.2025.103459
Received 29 November 2024; Received in revised form 15 February 2025; Accepted 21 February 2025  

Forest Policy and Economics 173 (2025) 103459 

Available online 3 March 2025 
1389-9341/© 2025 Elsevier B.V. All rights are reserved, including those for text and data mining, AI training, and similar technologies. 

mailto:bobby.thapa@uky.edu
mailto:thomas.ochuodho@uky.edu
mailto:John.Lhotka@uky.edu
mailto:billy.thomas@uky.edu
mailto:Jacob.Muller@uky.edu
mailto:thomas.j.brandeis@usda.gov
mailto:eolale@uottawa.ca
mailto:mozhou@purdue.edu
mailto:jjliang@purdue.edu
www.sciencedirect.com/science/journal/13899341
https://www.elsevier.com/locate/forpol
https://doi.org/10.1016/j.forpol.2025.103459
https://doi.org/10.1016/j.forpol.2025.103459
http://crossmark.crossref.org/dialog/?doi=10.1016/j.forpol.2025.103459&domain=pdf


maple syrup production has been well studied and documented with 
very robust University Extension and Research Centers (examples 
include Vermont (Becot et al., 2015), Maine (Gabe, 2014), and New 
York (Epps, 2022)), little is known in more southern states such as 
Kentucky. Understanding the potential economic impacts is one critical 
way to gain insights into formulating favorable policies to support 
growing trees-based activities such as maple syrup production in 
Kentucky.

Non-timber forest products (NTFPs) like maple syrup are a sustain
able way to generate income while maintaining standing forests 
(Buchheit et al., 2004; Robbins et al., 2008; Frey et al., 2018). In the 
1990s and early 2000s, there was increased interest in assessing the 
economic value, impact, and potential of NTFPs owing to concerns 
about the impact of timber harvests on endangered species and other 
conservation priorities (Jones et al., 2021). NTFPs economic impact 
assessments typically use different economic valuation methods to es
timate the direct, indirect, and induced effects of changes in demand for 
NTFPs on the local economy. There are several theoretical frameworks 
for conducting economic impact analysis, including input-output (I-O) 
models, computable general equilibrium models, and social accounting 
matrices (Okuyama, 2007). I-O models are the most widely used 
framework because they are relatively straightforward to use and un
derstand (Matheson, 2009; Gretton, 2013). I-O models are based on the 
idea that every industry in an economy is both a supplier and a consumer 
of goods and services (Hewings, 1985). The model is constructed by 
identifying the different industries in an economy and the goods and 
services they produce. The model then estimates the direct, indirect, and 
induced effects of changes in demand for each industry on the other 
industries in the economy (Miller and Blair, 2009; Ochuodho and Ala
valapati, 2016). Economic practitioners and policy analysts use Impact 
Analysis for Planning (IMPLAN), which is the most common input- 
output analysis tool available today (Joshi et al., 2017).

Despite existing frameworks like I-O analysis and growing interest in 
expanding maple syrup production to new regions, limited research 
exists on the economics of maple syrup production outside of the 
traditional maple-producing areas. In particular, comprehensive studies 
that assess maple syrup production potential around the country and 
their economic impacts are missing. Kentucky, despite potential climatic 
risks on tapping seasons, is a promising location for maple syrup pro
duction. However, the existing literature on the potential for maple 
syrup production in Kentucky has two critical research gaps. Firstly, 
there is a lack of empirical research on the actual potential for maple 
syrup production in Kentucky, with most studies relying on anecdotal 
evidence or expert opinions. Secondly, while existing studies have 
focused on technical factors such as climatic conditions and tree species, 
a detailed economic assessment of the potential maple syrup industry in 
Kentucky is lacking. To address these gaps, this study utilizes maple 
syrup production potential in Kentucky from a recent study by Thapa 
et al. (2024). Furthermore, we used I-O modeling to assess the potential 
economic impacts of maple syrup production in Kentucky at different 
production potential levels, considering a likely price that could be 
received by the maple syrup producer.

2. Methodology

2.1. Study area

Kentucky spans a large geographic area and is located just below the 
traditional maple syrup production region, at a range of latitudes (cli
mates) suitable for maple syrup production. Kentucky is situated in the 
east-central region of the United States. It has an area of 104,659 km2 

(40,409 mile2) and a population of 4.5 million people (U.S. CB, 2020). 
The GDP of Kentucky was $203.3 billion in 2019 (U.S. BEA, 2020). The 
unemployment rate in Kentucky was 4.2 % in 2019 (U.S. BLS, 2020). 
According to the Census Bureau, 14.6 % of Kentuckians lived below the 
poverty line between 2019 and 2021, making Kentucky the state with 

the sixth-highest poverty rate in the nation. Major industries in Kentucky 
include manufacturing, agriculture, and tourism (KCED, 2020). Ac
cording to the U.S.DA FS (2022), Kentucky has an estimated 12.54 
million acres of forest cover, with 89 % privately owned forestland, and 
the dominant tree species being oak, hickory and maple (Oswalt et al., 
2022). The climate in Kentucky is generally humid and subtropical with 
hot summers and mild winters, averaging mid-30s in the winter and 
mid-80s in the summer (NWS, 2020). Fig. 1 shows the map of the study 
area.

2.2. Dataset

2.2.1. Maple syrup production level
We used Kentucky’s maple syrup production potential data. The 

methodology to find the maple syrup production potential is explained 
in detail in recent publication by Thapa et al. (2024) which includes 
section such as analytical framework, dataset, tests, and model valida
tion and predicting maple syrup yield potential. According to their 
study: “The inputs for quantifying maple syrup potential were the 
number of taps (calculated based on Vermont (the highest maple syrup- 
producing state of the United States) Utilization Rate (VUR)), season 
length (average of Kentucky’s neighboring states of Ohio and West 
Virginia), total maple trees (sugar and red) greater than or equal to 33cm 
(13”) DBH (FIA database). Then along with these variables, using the 
climate data (mean of the minimum and maximum temperature), Ken
tucky maple syrup potential for each county was calculated at the higher 
end (at 100 % VUR), medium end (at 50 % VUR) and lower end (at 25 % 
VUR) using the predictive model.” In their study, the production po
tentials of all the counties were summed together as a representation of 
Kentucky at three distinct levels. The information on all the technical 
terms, variables, calculations, models, detailed analysis, and results on 
production potential levels can be found in their study. “Overall, the 
potential maple syrup production levels in Kentucky were estimated to 
be approximately 348,236 liters (91,994 gallons) at low potential pro
duction level, 698,182 liters (184,440 gallons) at medium potential 
production level, and 1,403,199 liters (370,686) gallons at high poten
tial production level.”

2.2.2. Maple syrup prices
We considered a likely price that could be received by the maple 

syrup producer when they sell the maple syrup in the market. We used 
the United States average price per gallon of $9.48 per liter ($35.90 per 
gallon) as reported by USDA’s National Agricultural Statistics Service 
(NASS) (NASS, 2022). The unit price multiplied by maple syrup quan
tities (liters) at low, medium, and high potential production levels give 
total output values (a critical component of economic impact analysis in 
IMPLAN) at each level as shown in Table 1.

2.2.3. Creating maple syrup industry in social accounting matrix (SAM)
The North American Industry Classification System (NAICS) is a 

benchmark that federal statistical organizations use to categorize busi
ness establishments in Canada, Mexico, and the United States according 
to the kind of economic activity they carry out. The farming and pro
duction of crop products that are not otherwise classified, such as tea, 
hemp, aloe, and maple syrup, is the primary activity of establishments 
classified under NAICS code 111998 - all other miscellaneous crop 
farming. IMPLAN is a platform that integrates huge databases, economic 
considerations, multipliers, and demographic statistics with a highly 
detailed, totally customized modeling framework (French, 2018; Khanal 
et al., 2024). IMPLAN aggregates multiple North American Industry 
Classification System (NAICS) sectors (or industries) into broader cate
gories to construct its Social Accounting Matrix. Each IMPLAN industry 
can be directly linked to one or more 6-digit NAICS codes. We used the 
file that provides the complete 2022 NAICS list and bridges them to 
IMPLAN’s 546 industries and commodities. In IMPLAN, maple syrup 
production is classified as “all other crop farming” (industry 10), which 
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includes gathering maple sap and producing syrup. Table 2 presents the 
related IMPLAN industry and NAICS sectors.

2.3. Analysis

We relied on IMPLAN, which works based on the I-O model to 
measure the total impact upon output, employment, income and value- 
added when there is a change in the exogenous final demand f. I-O 
multipliers are based primarily on the Leontief inverse (L), which is 
associated with the exogenous final demand, 

L = (I − A)− 1 (1) 

Where I is the identity matrix and A is the input coefficient matrix 
(Miller and Blair, 2009; Gim and Kim, 2011). I-O multipliers can be used 
to assess the regional (or national) economic impacts of an activity. 
Multipliers are derived from an I-O table or matrix (either regional or re- 
scaled from a national one) (D’Hernoncourt et al., 2011). The model 
identifies direct impacts by sector and then develops a set of indirect and 
induced impacts by sector. The fundamental idea is that because all 
businesses, households, and the government are interconnected through 
buy-sell agreements, one economic activity can generate a chain reac
tion of other economic activities throughout the whole economy. 
IMPLAN’s I-O modeling system uses annual regional data to map buy- 
sell linkages, allowing users to forecast the impact of economic 
changes or evaluate the influence of previous or current economic ac
tivities (Clouse, 2019). The underlying assumptions inherent in the I-O 
model (Christ, 1955; Clouse, 2021) were recognized and taken into 
consideration as we conducted our analysis.

Fig. 1. Map of the study area (Source: Author created using ArcGIS 10.8.1).

Table 1 
Potential output values of maple syrup production in Kentucky under low, me
dium, and high scenarios.

Scenarios Potential Total Output by Production Level ($)

Low $3,302,599
Medium $6,621,403

High $13,307,632

Table 2 
Maple-related sectors in NAICS and industry in IMPLAN.

IMPLAN Description 
(Code - 10)

NAICS Description (Code - 111998)

All other crop farming
Maple sap concentrating (i.e., producing pure maple 
syrup in the field)

All other crop farming Maple sap gathering
All other crop farming Maple syrup (i.e., maple sap reducing)
All other crop farming Syrup, pure maple (i.e., maple syrup reducing)

Note: All other crop farming is composed of many crops per the 2022 NAICS to 
IMPLAN bridge table. For the entire state of Kentucky, this industry is dominated 
by hay production. The industries are placed together in IMPLAN with an 
assumption that they follow similar spending pattern.
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2.3.1. Input-output model equations
In this study, we considered the equations used by IMPLAN1 for 

different economic indicators and impacts that are presented below.

2.3.1.1. Economic indicators 
Output = VA+ II (2) 

Employment = FT+PT+ SL (3) 

Value added = EC+PI+OPI+TOPI (4) 

Labor income = EC+PI (5) 

Where VA is the value added and II is the intermediate inputs. FT, PT 
and SL are the full-time, part-time, and seasonal employments, EC is the 
employee compensation, PI is the proprietor income, OPI is the other 
property income and TOPI is the tax on production and imports.

2.3.1.2. Impacts. We studied the potential multiplier effects of the 
maple syrup industry in Kentucky through the impact (direct, indirect, 
and induced effects). Direct effects include money spent on salaries, 
supplies, raw materials, and operating expenses, indirect effects result 
from supporting sectors (materials, services, energy, labor) purchasing 
additional inputs to supply the direct industry, and finally, induced ef
fects result from the spending on the daily needs (Henderson et al., 
2017). 

Direct effect (DE) = TE x IOC (6) 

Indirect effect (IE) = TE x IPO (7) 

Induced effect (InE) = TE x IC (8) 

Total Effect = DE+ IE+ InE (9) 

IOC =
Direct Output

Total Final Demand
(10) 

IPOij =
Purchases by Industry i from j

Total Output of Industry j
(11) 

IC = h*c (12) 

Where, 

h =
Total household Income generated

Total Output 

c =
Household Consumption Expenditures

Total Household Income 

In above equations, TE is the total expenditure in the study area, IOC 
is the industry output coefficient (the amount of output produced by an 
industry in response to a unit increase in final demand), IPO is the inter- 
industry purchases coefficient (the number of intermediate inputs pur
chased by maple syrup industry (i) in response to a unit increase in 
output of supporting industry (j)), IC is the induced coefficient (the 
change in consumer spending resulting from a change in household in
come due to a change in economic activity), which incorporates the 
household income coefficient (h) and marginal propensity to consume 
(c).

2.3.2. Scenarios and procedure
When conducting economic impact evaluations in IMPLAN, it is 

crucial to analyze three fundamental elements, namely the study region, 
the industry, and the input, as they determine the financial conse
quences of production changes on local economies (Cheney, 2017). In 
the new IMPLAN Online Platform, the equations in the above section are 
implemented using a user-friendly interface that guides the user through 
the process of defining the study region, selecting the appropriate in
dustry output2 analysis event, and specifying the final demand vector. 
The platform then automatically calculates the input-output co
efficients, Leontief inverse, and multipliers. Additionally, 2021 IMPLAN- 
Kentucky data was used for our analysis. This was the most current data 
release by the time of our analysis. In the end, the results are presented 
in 2018-dollar value to align with our predicted maple syrup production 
data. The results are presented in a variety of tables and graphs, allowing 
the user to easily interpret and communicate the economic impacts of 
the analysis. In this study, we assessed potential economic impacts 
considering the likely producer price at the three production potential 
levels (Table 1) scenarios. The economic impacts were unpacked into 
economic indicators such as output, value-added, labor income, and 
employment and economic effects such as direct, indirect, and induced 
impacts for the three scenarios: producer price-low production level 
scenario, producer price-medium production level scenario and pro
ducer price-high production level scenario.

3. Results and discussion

3.1. Results

We highlighted the results of the potential economic impact assess
ment. The results are presented in terms of output, value-added and 
labor income (Fig. 2) and employment (Fig. 3). The total impact results 
consist of direct, indirect, and induced economic impacts, which are 
presented in detail in Appendix Table A.1 under four economic in
dicators: labor income, employment, value-added and output for each of 
the three scenarios.
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Fig. 2. Economic impacts of maple syrup production potential in Kentucky in 
terms of output, labor income and value-added.

1 To learn more on how IMPLAN works and get more understanding of the 
terms (economic indicators and impacts) used in the equations, look into the 
article How IMPLAN Works.

2 The basis for all analysis using the “Industry Output” event type in IMPLAN 
is output, which is the total amount of production by industry within a given 
year. Since the output is the overall production value of a sector, it comprises all 
elements of production value or output for that sector (Clouse, 2019).Output =
Employee Compensation + Owner Income + Tax on Production and Imports +
Other Property Income + Intermediate Inputs.
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3.1.1. Economic impacts by indicators
At a selling price of $9.48 per liter, results show a total impact of 

1356 jobs, $8.9 million in labor income, $11.5 million in value-added, 
and $25.1 million in output at the high production level. Similarly 
total impacts of 675 jobs, $4.4 million in labor income, $5.7 million in 
value-added, and $12.5 million in output at the medium production 
level, and total impacts of 336 jobs, $2.2 million in labor income, $2.9 
million in value-added, and $6.2 million in output at the low production 
level.

3.1.2. Taxes
The total tax impact (Fig. 4) includes the sum of direct, indirect, and 

induced taxes for each level of government taxation: federal, county, 
sub-county general (city/township), sub-county special district (police, 
fire, school), and state. The detailed summary of taxes when sold at 
$9.48 per liter is presented into high, medium, and low production 
levels (Appendix Table A.2). The maple industry paid total taxes of 
$1.6 million at the high production level, $0.79 million at the medium 
production level, and $0.39 million at the low production level.

3.2. Discussion

Our assessment of the potential economic impacts of maple syrup 
production in Kentucky provided information on the industry’s potential 
contribution to employment, value-added, labor income, and total 
output. Such contributions, if realized, could help diversify Kentucky’s 

economy by supplementing top industries such as agriculture and 
manufacturing contributions (Bollinger et al., 2018; Peters et al., 2020). 
The addition of a new maple industry in Kentucky is expected to have 
significant economic impacts in the state. These impacts can be broadly 
categorized into three types: direct, indirect, and induced (Becot et al., 
2015). The direct impacts of the new industry include the wages paid to 
workers in the maple industry, the number of new jobs created in the 
industry, the total value of goods and services produced by the industry, 
and the output of the industry. For example, the wages paid to pro
duction workers, managers, and sales representatives in the maple in
dustry are a direct impact, as is the number of full-time and part-time 
positions created, the total value of maple products produced, and the 
output of the industry. The indirect impacts of the new industry are felt 
in other industries that supply goods and services to the maple industry. 
These impacts include the wages paid to workers in these industries, the 
number of new jobs created in these industries, the total value of goods 
and services produced by these industries, and the output of these in
dustries. For instance, transportation and logistics companies, pack
aging suppliers, and marketing agencies that supply goods and services 
to the maple industry will experience indirect impacts such as increased 
employment and output. The induced impacts of the new industry are 
felt in industries that benefit from the spending of wages and salaries 
earned by workers in the maple industry. These impacts include the 
wages paid to workers in these industries, the number of new jobs 
created in these industries, the total value of goods and services pro
duced by these industries, and the output of these industries. For 
example, restaurants, retailers, and healthcare providers that benefit 
from the spending of wages and salaries earned by workers in the maple 
industry will experience induced impacts such as increased employment 
and output.

In the case of taxes, direct taxes are the taxes directly taken from the 
maple industry by the state, county, etc. Indirect taxes are taxes 
generated by industries in the directly affected maple industry’s supply 
chain. Induced taxes are taxes generated through spending by house
holds from the money they received in wages in the indirectly and 
directly affected industries. In our results, the direct taxes by the maple 
industry to sub-county general, sub-county special district, county, and 
state levels are negative (Appendix Table A.2). This explains that the 
industry needs more subsidies from the government than to pay taxes. 
The negative taxes can also be a result when the industry receives tax 
refunds or when the advantages, they receive surpass the taxes they pay. 
For these government levels, the indirect and induced taxes are positive. 
If we look at the federal level, all the direct, indirect, and induced taxes 
are positive. The overall tax impacts from the maple industry are posi
tive implying an increase in government revenue from taxes.

The potential status of the maple industry in Kentucky compared to 
other industries in the region may vary depending on several factors, 
such as the size of the industry, its level of competition, and the overall 
economic climate in the region. However, it is possible to make some 
general observations about the relative status of the maple industry 
compared to other industries in Kentucky based on our numbers. We 
estimated that if we tap at the high production level and sell the maple 
syrup at $9.48 per liter then it can create around 1356 jobs, and $25.1 
million in output. According to the Kentucky Cabinet for Economic 
Development, some of the largest industries in Kentucky by the value of 
output and number of jobs include manufacturing, healthcare, and so
cial assistance followed by retail trade, professional and business ser
vices, and agriculture, forestry, fishing and hunting. In 2018, the 
manufacturing industry contributed a total of $38.67 billion and 
employed an average of 252,000 people (NAM, 2019). Agriculture, 
forestry, fishing, and hunting industries added value to the gross do
mestic product of Kentucky, amounting to around $3.34 billion (Statista, 
2023). The potential maple industry in our study can add around $11 
million in value added, likely to be a relatively small addition to Ken
tucky’s economy compared to other major industries. However, the 
maple industry may be an important niche industry in Kentucky, 
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particularly in areas where maple trees are abundant. This is important 
where demand for local maple syrup far exceeds supply. In recent years, 
there has been a growing interest in artisanal and locally produced 
foods, including maple syrup and other maple products (Velardi et al., 
2021). This trend has created opportunities for small-scale maple pro
ducers to tap into new markets and differentiate their products based on 
quality, authenticity, and local sourcing. Moreover, the addition of a 
new maple industry in Kentucky may have spillover effects on other 
industries in the region, such as the transportation and logistics industry, 
the packaging industry, and the retail and service sectors. By creating 
new demand for goods and services in these industries, the maple in
dustry may help to support job growth and economic activities across a 
range of sectors in the region. Agritourism could also be enhanced with 
the addition of maple syrup business. Furthermore, by exploring value- 
added products such as maple cotton candy, maple-flavored drinks, and 
maple-coated nuts, the industry can further increase its economic 
impact. Some producers in Kentucky are already engaged in these value- 
addition activities. Overall, while the maple industry is likely to be a 
relatively small industry in Kentucky compared to other major in
dustries, its potential to create new economic opportunities and support 
job growth in the region should not be overlooked.

While these findings are region-specific, they offer broader insights 
into the role of niche agricultural industries in fostering economic 
resilience, a theme of growing global relevance (Trippl et al., 2024; Rana 
et al., 2024). By situating Kentucky’s maple syrup potential within in
ternational trends in sustainable agriculture, rural development, and 
consumer demand for local products, this research contributes to a 
wider discourse on diversifying economies in regions facing similar 
climatic, economic, and social conditions and challenges. The frame
work for analyzing multiplier effects (direct, indirect, and induced im
pacts) aligns with methodologies used globally to assess niche 
agricultural diversification (Windfeld and Lhermie, 2022; Alberta 
Agriculture Forestry, 2020). For example, input-output models have 
been applied to understanding of the true economic value of agriculture 
in Canada (Windfeld and Lhermie, 2022), to estimate of the economic 
importance of the sugar beet industry in Alberta (Alberta Agriculture 
Forestry, 2020 and specialty crops in developing economies (Miller and 
Blair, 2009). These studies underscore the value of localized agro- 
industries in fostering rural resilience-a lesson relevant to regions 
worldwide seeking sustainable alternatives to traditional agriculture. 
Interestingly, the maple syrup industry is not only relevant to local 
economies but also has the potential to appeal to international markets 
(Wang et al., 2024). As the global demand for natural sweeteners con
tinues to rise, Kentucky’s maple syrup could be marketed as a unique 
southern product, differentiating it from traditional northern varieties. 
Moreover, the analysis of tax impacts-including negative direct taxes 
due to subsidies-offers critical lessons for policymakers in regions where 
nascent industries require public investment to scale (Ghins et al., 2017; 
Akber and Paltasingh, 2019). Overall, maple syrup production, a sus
tainable land-use option, aligns with global efforts to support multi
functional agroforestry systems that support ecosystems and economies 
worldwide.

The findings of this study are relevant to a global audience, partic
ularly in regions considering diversification of forest-based industries. 
Maple syrup production provides a case study of how non-traditional 
agricultural industries can contribute to economic resilience and rural 
development. Similar initiatives have been explored in areas, where 
traditional forestry sectors are seeking new revenue streams through 
agroforestry and non-timber forest products (Shanley et al., 2015). Our 
study contributes to this growing body of research by illustrating how a 
nascent maple syrup industry can integrate with existing economic 
structures and generate broader socio-economic benefits.

4. Conclusions

We analyzed the potential economic impacts of the new maple syrup 

industry in Kentucky (a location with favorable necessities for maple 
syrup production) under three scenarios, including different production 
potential levels and likely producer price. The economic impact of the 
maple industry ranges from an output value of $6.2 million to an output 
value of $25.1 million. These impact results imply the possibility of 
maple syrup production in states outside the traditional production 
states. However, it is important to note that these impact numbers are 
based on potential levels rather than actual production and therefore do 
not reflect the current state of the industry in Kentucky. Therefore, 
actual realization of these numbers is contingent upon engagement of 
landowners in maple syrup production in areas where enabling factors 
for maple syrup production are favorable. The industry has the potential 
to generate output and increase revenue for the state, and these results 
can guide decisions toward sustainable economic growth in the state. 
However, it is important to consider any potential risks and challenges 
such as climate change impacts on tapping season and sanitation issues 
before investing in the industry. The analysis can assist policymakers 
and industry stakeholders in making informed decisions about infra
structure and equipment investment, developing value-added products, 
and promoting the industry to landowners and consumers. Furthermore, 
recently established Kentucky maple syrup producer’s association could 
be a reliable source of information on this growing industry.

Despite the findings of this study, some limitations are worth noting. 
Firstly, our analysis is based on assumptions and estimates, and the 
actual economic impact of a new maple syrup industry may differ from 
our predictions. Secondly, in the real world, several external factors such 
as weather conditions, market demand, and government policies can 
affect the industry’s economic impact, which is not accounted for in our 
study. Additionally, the analysis only considers the economic impacts 
and does not account for environmental or social impacts. Nonetheless, 
the analysis provides a useful starting point for understanding the eco
nomic impact of the potential maple industry in Kentucky. Given these 
limitations, we recommend that further research be conducted to refine 
our estimates and provide a more comprehensive assessment of the 
potential economic impacts of a new maple syrup industry in Kentucky. 
This can be done by getting actual on-farm cost data and data on other 
specific characteristics of the proposed industry. Additionally, future 
studies could look into any potential negative environmental or 
ecological impacts of maple syrup production as opposed to traditional 
forestry focused on timber production. This could entail some cost- 
benefit analysis between these two forestlands use types. Ultimately, 
the addition of a new maple industry in Kentucky has the potential to 
positively impact the local economy by increasing the value of goods 
and services produced in the region, generating economic activity across 
various industries, and creating new jobs.
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Appendix A. Appendix

Table A.1 
Economic impact of potential maple syrup industry in Kentucky, 2018-dollar year at $9.48 per liter ($35.90 per gallon) and different production 
levels.

Impact Employment (n) Labor Income ($) Value Added ($) Output ($)

High Production Level
1 - Direct 1254 4,833,487 5,286,539 13,307,632
2 - Indirect 64 2,427,162 3,394,475 6,552,594
3 - Induced 38 1,639,953 2,847,516 5,192,624
Total 1356 8,900,602 11,528,530 25,052,851

Medium Production Level
1 - Direct 624 2,404,971 2,630,393 6,621,404
2 - Indirect 32 1,207,670 1,688,970 3,260,338
3 - Induced 19 815,982 1,416,823 2,583,665
Total 675 4,428,623 5,736,186 12,465,406

Low Production Level
1 - Direct 311 1,199,542 1,311,978 3,302,599
2 - Indirect 16 602,357 842,418 1,626,179
3 - Induced 9 406,993 706,677 1,288,671
Total 336 2,208,892 2,861,073 6,217,448

Table A.2 
Modeled taxes paid by the potential maple syrup business in Kentucky, 2018.

Scenario: Taxes at $9.48 per liter

Impact Sub County General Sub County Special Districts County State Federal Total

High Production Level
Direct ($41,214) ($178,461) ($22,064) ($377,611) $836,969 $217,618
Indirect $31,261 $53,786 $10,762 $204,827 $456,856 $757,492
Induced $29,463 $56,726 $10,330 $197,300 $332,343 $626,162
Total $19,510 ($67,949) ($973) $24,516 $1,626,168 $1,601,272

Medium Production Level
Direct ($20,506) ($88,796) ($10,978) ($187,886) $416,446 $108,279
Indirect $15,555 $26,762 $5355 $101,915 $227,315 $376,901
Induced $14,660 $28,225 $5140 $98,169 $165,362 $311,556
Total $9708 ($33,809) ($484) $12,198 $809,123 $796,736

Low Production Level
Direct ($10,228) ($44,289) ($5476) ($93,713) $207,713 $54,007
Indirect $7758 $13,348 $2671 $50,833 $113,380 $187,989
Induced $7312 $14,078 $2564 $48,965 $82,479 $155,397
Total $4842 ($16,863) ($241) $6084 $403,571 $397,393

Note: Numbers in brackets indicate negative taxes (subsidies).

Data availability

The authors confirm that the original data used to support this study 
are available upon request and that certain data are included in the 
manuscript.
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