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IntroductIon
The United States is the world’s leader in pecan 
production. While exact numbers for world pro-
duction are unknown, it is estimated that the 
U.S. produces 75 percent of the world’s pecans 
(Johnson, 1997). New Mexico plays an important 
role in U.S. pecan production. Similarly, pecan pro-
duction and the pecan industry play an important 
role in New Mexico agriculture and New Mexico’s 
rural economy. This paper briefly describes
New Mexico’s pecan production industry and pro-
vides economic impact estimates of pecan produc-
tion on the state’s economy. Economic impacts 
are estimated using input-output modeling. The 
software program Impact Analysis for Planning 
(IMPLAN) was used in the analysis. The next sec-
tion provides a brief overview of pecan production 
within the state, followed by a description of in-
put-output modeling as used in economic impact 
analysis, as well as a description of the IMPLAN 
software. The explanation of input-output model-
ing is followed by results and conclusion sections.

descrIptIon of new MexIco  
pecan productIon 
Unlike other tree nut production that is concentrat-
ed in geographical regions, e.g., almonds, pecans 
are commercially produced in 14 different states 
(see Figure 1). With 37,763 pecan acres, New Mex-
ico ranks fourth in the country in pecan acreage 

behind Texas (180,719 acres), Georgia (128,550), 
and Oklahoma (85,740 acres). In terms of utilized 
production, New Mexico ranks third in the coun-
try with 50,333,000 pounds produced in 2002 
behind Georgia’s 71,667,000 pounds and Texas’ 
61,667,000 pounds (USDA–NASS, 2002). The 
increase in ranking in utilized production (relative 
to its ranking in acreage) is in part due to the fact 
that New Mexico production consists of improved 
varieties, which allows more dense plantings and 
less variability in production cycles. 

While New Mexico ranks third in quantity of 
pecans produced during 2002-2004 behind 
Georgia, and Texas, it ranked first in value of pecan 
production for the same period. New Mexico just 
barely exceeded the value of pecans produced in 
Georgia in each of the three years (USDA–NASS, 
2005). New Mexico accounts for over a fourth of 
the value of pecans produced in the U.S. while  
supplying only a fifth of the U.S. quantity.

In terms of cash receipts, pecan production ranks 
fourth among New Mexico’s agricultural products 
(behind milk, cattle and calves, and hay). In 2002 
New Mexico had 1,740 pecan orchards that incor-
porated a total of 37,763 acres (see Figure 2). Doña 
Ana County leads the state with approximately 68 
percent of the state’s pecan orchards and acreage.  It 
is likely that growth in pecan production will con-
tinue in the state, at least in the near future, as 12 
percent of the state’s pecan trees are at a nonbearing 
age and have yet to be accounted for in production 
figures (USDA–NASS, 2005).
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Figure 1.  U. S. 2001–2003 average utilized pecan production, by state.

econoMIc IMpact anaLysIs:  
Methods & tooLs
Input-Output Analysis. Input-output analysis was 
originally developed in the 1930s by the economist 
Wassily W. Leontief. Derived from general equilib-
rium analysis, input-output analysis was initially 
used as a tool to help analysts model national econ-
omies. Input-output analysis can be thought of as 
a method of quantifying the interrelationships be-
tween sectors of a complex economic system, that 
is, input-output models detail the movement of 
dollars between producers and consumers of goods 
and services within an economy. The approach uses 
structural coefficients that represent the relation-
ship between factors of production used as inputs 
in the production process and the resulting outputs 
produced by each sector. The interdependence be-
tween sectors is modeled using a set of linear equa-

tions that balance a sector’s total input use to the 
sector’s total output.

Today input-output analysis is often used to 
estimate the impact of a particular industry on a 
regional economy (e.g., county or state). While 
input-output modeling is often used to assess the 
impacts of policy changes on a particular economy, 
the analysis can be expanded to estimate the overall 
impact that a particular sector has on a regional 
economy by assuming that the sector’s reaction to 
an underlying change is equal to the entire sector’s 
output (e.g., Hall and Skaggs use input-output 
modeling to estimate the total economic impact of 
the vegetable industry on New Mexico’s economy). 
Input-output modeling is widely used for these 
purposes. Governmental and nongovernmental 
agencies using this procedure include the Bureau of 
Labor Statistics, the U.S. Department of Labor, the 

Figure 1.  U.S. 2001-2003 average utilized pecan production, by state.
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Bureau of Economic Analysis of the U.S.  
Department of Commerce, and numerous universi-
ties (Chase, Bourque, & Conway, 1993).

A number of assumptions are required in or-
der to quantify the complex relationships existing 
within an economic system by using input-out-
put analysis. Simplifying assumptions used in the 
analysis include: (1) each sector produces homoge-
neous outputs (e.g., underlying value differences of 
products within a single sector are not considered, 
rather the analysis examines total output and input 
usage in terms of dollar amounts), (2) linear pro-
duction functions (the analysis does not allow for 
factor substitution or economies of size), (3) time 
is treated statically within the model and factors 
of production within the sectors are assumed to be 
fully utilized (Leatherman, 1994).

Input-output models generally subdivide the 
economic impact of a particular sector into three 
related effects. These include direct effects, indirect 
effects, and induced effects. Direct effects are esti-
mates of dollar impacts to the economy resulting 
from the inputs purchased by businesses within the 
sector under consideration (the value of the fertil-
izer purchased by a pecan producer from a local 
fertilizer company is an example of a direct effect). 
Indirect effects are impacts to the economy as the 
result of input suppliers purchasing inputs from 
other sectors within the economy (a fertilizer com-
pany purchasing additional manufacturing equip-
ment because the company has sold additional 
product to pecan producers is an example of an in-
direct impact). Finally, induced effects are the value 
of increased spending by households resulting from 

Figure 2. Number of pecan farms in New Mexico, by county, 2002.
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increased incomes that were generated through 
the direct and indirect effects discussed above (an 
employee of a fertilizer company whose job is indi-
rectly affected by pecan production, who purchases 
a new car at a local car dealership is an example of 
an induced effect).3

IMPLAN. Impact Analyses and Planning 
(IMPLAN) is a combination of software program 
and informational databases. The program was 
first used in 1979 by the U.S. Forest Service in 
cooperation with the Federal Emergency Manage-
ment Agency and the U.S. Department of Interior’s 
Bureau of Land Management (BLM) to facilitate 
land resource management (Mulkey & Hodges, 
2003; Implan, 2000). In 1993 the program and its 
associated database was privatized. Today, exclusive 
development of the program and its associated 
database is under the control of the Minnesota Im-
plan Group, Inc.

IMPLAN Professional 2.0 (released in 1999) 
software was used for this research. While a 2002 
database containing updated sector relationships 
was available at the time of this report, the research-
ers opted to use an earlier 2000 database because 
the updated (2002) database adopted NAICS cat-
egories and aggregated all agricultural industries 
into three groups. In contrast, the previous (2000) 
database uses SIC categories, which facilitates the 
isolation of tree nut production from other agricul-
tural production.4

Several assumptions implicit in the IMPLAN 
program should be identified. First, IMPLAN iden-
tifies and measures backward linkages only. That is, 
the program only examines the economic impact 
of goods and services purchased by the industry 
under analysis in order to produce its product. The 
program does not estimate forward linkages. In the 
case of pecan production, for example, the model 
will account for input industries such as fertilizer 
production and tree-trimming services in estimat-
ing the economic impact of the pecan sector, but it 
will not include shelling or further processing em-

ployment or sales in the calculation of the sector’s 
overall impact on New Mexico’s economy).5 Sec-
ond, the program treats employment broadly. That 
is, the program treats all employment as full-time 
employment.

While input-output analysis requires rather 
strong assumptions and the IMPLAN modeling 
software is limited in its treatment of labor and 
forward linkages, the method and the software are 
commonly used in estimating economic impacts. 
IMPLAN has been used for measuring economic 
impacts of a variety of agricultural industries on 
regional economies. Examples include: Miller and 
Armbruster (1991) estimate the impact of grape 
juice production on the economy of Arkansas, Hol-
land and Yeo (2001) estimate the impacts of Wash-
ington’s potato industry on Idaho’s economy, and 
Hall and Skaggs (2002) approximate the impact of 
vegetable production on New Mexico’s economy.

IMPLAN agricultural employment data are 
based on national output employment ratios and as 
such will not necessarily model New Mexico’s agri-
culture accurately. There are two possible approach-
es to handling the problem of adapting national 
production relationships to regional relationships. 
First, because input-output analysis is only an esti-
mate of production and production relationships, 
national ratios and relationships can be maintained 
and readers reminded of possible discrepancies in 
the final estimates, e.g., see Hall and Skaggs (2002). 
Second, IMPLAN offers flexibility in adjusting its 
databases so that the model can estimate regional or 
local impacts more accurately. This paper uses the 
first approach, i.e., national production relation-
ships are maintained with the caution that final 
estimates may not fully reflect the impact of New 
Mexico’s pecan production industry on the state’s 
economy.6

As a cross check of the IMPLAN results, the im-
pact of the pecan industry was also evaluated using 
RIMS II (Regional Input Output Models Version 
II). The RIMS II system is a commonly used alter-

3Estimation of induced effects requires the economic system be treated as a closed system so that consumers are considered part of the production process.  In the 
IMPLAN software used for this analysis, closing the system requires the use of the SAM (Social Accounting Matrix) multiplier.  Closing the system effectively 
means that the analysis accounts for commuting, social security and income taxes and savings by households (Mulkey & Hodges, 2003).  It is common for ana-
lysts to use SAM multipliers (and thus incorporated induced effects) in economic impact studies (Hall & Skaggs, 2002).

4Several authors report that often production relationships within these database tables can remain relatively stable over time.  See, for example, Chase, Bourque 
and Conway (1993) and Conway (1977).

5Future research that incorporated value-added processing of pecans is planned.
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native to the IMPLAN multipliers and is produced 
by the U.S. Department of Commerce, Bureau of 
Economic Analysis (www.bea.gov). Together, RIMS 
II and IMPLAN are the two most commonly used 
input-output modeling tools for conducting  eco-
nomic impact analysis. Both models are ultimately 
based on the same national input-output model, 
but they are converted to regional models in dif-
ferent ways. The IMPLAN model uses Regional 
Purchase Coefficients (RPCs) while the RIMS II 
approach to regionalization is based on location 
quotients (LQs). The debate over the use of RPCs 
versus LQs has been intense, but the technical 
details are not important in the present context. 
Below, the IMPLAN results are presented first. The 
discussion of the IMPLAN results is followed by 
a summary of the remarkably similar results from 
RIMS II.

resuLts
Employment Impact. IMPLAN analysis estimates 
that pecan production directly accounts for an esti-
mated 821 employees within the state. Additional 
employment resulting from indirect and induced 
effects is estimated to equal 1,047.8 jobs. The di-
rect employment effect represents the highest por-
tion of jobs resulting from the industry (44%), fol-
lowed by indirect employment (37%) and induced 
employment (19%). A breakdown on how the IM-
PLAN model allocates these jobs within the state’s 
different employment sectors is shown in Table 1.
Economic Impact. Economic (dollar) impact es-
timates from the IMPLAN model are provided in 
Table 2. The direct effect of pecan production on 
the state’s economy was estimated at $70,400,0007, 
the indirect effect at $32,103,688, and the induced 
effect at $23,868,376. The total effect of pecan 
production on the state’s economy was estimated 
at $126,372,065. Table 2 shows a more detailed 
breakdown of the sector’s effects.

Multipliers. Multipliers are the ratios of the 

dollar of input to the final dollar of economic out-
put. SAM (Social Accounting Matrix) multipliers 
are calculated as (direct effects + indirect effects 
+ induced effects) / direct effects. The multipliers 
can be used as a predictive tool to describe how a 
change in one sector will affect the regional econ-
omy. The employment multiplier was estimated at 
2.28 (1,868.9 / 3,821.1) and the economic output 
multiplier was estimated to be 1.80 ($126,372,065 
/ $70,400,000). These multipliers summarize 
the total impact (either in employment or dol-
lar output) that can be expected from a change in 
economic activity within the pecan production 
sector. For example, the employment multiplier of 
2.28 indicates that the addition of 100 new jobs 
to the pecan production sector would result in an 
additional 128 jobs ((2.28 x 100)-100) within the 
state in related industries. Similarly, the output 
multiplier of 1.80 suggests that an increased output 
of $100 in the pecan production sector will likely 
lead to additional increases of $80 within the state’s 
economy ((1.80 x 100)-100).

The RIMS II analysis of the pecan industry 
produces virtually the same results as IMPLAN for 
both employment and total economic activity. The 
employment and output (economic activity) im-
pacts estimated using RIMS II Total Multipliers are 
summarized and compared to the IMPLAN results 
in Table 3. The RIMS II estimates of the impact 
of the pecan industry in New Mexico on total em-
ployment differ by only 21 jobs (1.1 percent) while 
the estimated impact on economic activity differs 
by only $1.9 million (1.5 percent).

concLusIon
In terms of cash receipts, pecan production ranks 
fourth among New Mexico’s agricultural products 
(behind milk, cattle and calves, and hay). This 
paper has shown that pecan production has a sig-
nificant impact within the agricultural sector (an 
estimated $79 million in 2003) as well as in other 

6IMPLAN databases are constructed using national production figures.  The program used in this analysis uses the industry category of “tree nuts” in estimating 
linkages between economic sectors of the economy. A large portion of national pecan production occurs in Georgia and Texas where unimproved varieties are 
common.  New Mexico’s pecan production is made up of improved pecan varieties.  Differences in pecan production between unimproved and improved pecan 
varieties include yield differences and differences in planting density. 

7The direct effect of the pecan industry was based on New Mexico Agricultural Statistics 2003 estimates of value of production.  It should be noted that 2003 was 
a high bearing year in the alternating cycle of pecan production (2002 value of production was estimated at $45,000,000).
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Table 1.  Pecan Production Employment Impacts
 Sector / Industry Direct Effects Indirect Effects Induced Effects Total Effects

Agriculture 821.1 520.5 3.4 1,345.1

Mining  9.0 1.4 10.4

Construction  10.7 5.9 16.6

Manufacturing  25.0 6.7 31.7

Transportation, communications, & utilities  22.3 13.2 35.4

Retail and wholesale trade  41.8 130.9 172.6

Finance, insurance, & real estate  26.3 28.7 55.0

Services  42.5 147.0 189.5

Government  1.7 4.0 5.6

Other   6.9 6.9

Total employment 821.1 699.6 348.2 1,868.9

Table 2.  Output Impacts (National Coefficients)
 Sector / Industry Direct Effects Indirect Effects Induced Effects Total Effects

Agriculture $70,400,000 $8,554,381  $216,609 $79,170,992

Mining  2,904,018 462,066 3,366,085

Construction  642,962 397,666 1,040,629

Manufacturing  7,953,530 1,542,844 9,496,373

Transportation, communications, & utilities  3,575,300 2,249,677 5,824,977

Retail and wholesale trade  3,396,082 5,513,851 8,909,933

Finance, insurance, & real estate  2,577,453 5,487,756 8,065,210

Services  2,242,820 7,363,063 8,065,883

Government  257,141 572,887 9,605,883

Other   61,956 830,028

Total $70,400,000 $32,103,688 $23,868,376 $126,372,065

Table 3.  RIMS II and IMPLAN Pecan Industry Impacts Compared
   RIMS II IMPLAN

 Employment effects (number of jobs)  

 Direct   804 821

 Indirect†   1,044 1,048

 Total   1,848 1,869

Economic activity (output) effects (in millions)

 Direct   $70.4 $70.4

 Indirect   $54.1 $56.0

 Total   $124.5 $126.4

† Indirect effects in Table 3 include indirect and induced effects. 
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areas of New Mexico’s economy (estimated to be $47 
million dollars). While it is believed that the results 
accurately represent pecan production’s impact on the 
state’s economy, caution should be exercised when 
interpreting the results, as 2000 production relation-
ships are used in the model in order to facilitate es-
timation of tree nut impacts. It should also be noted 
that the full impact of the pecan industry has yet to be 
determined as linkages between value-added manufac-
turing and pecan production and their resulting eco-
nomic impacts have yet to be estimated. This analysis 
suggests additional work that needs to be completed.
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