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ABSTRACT  
The US seafood market has fundamentally changed during the last three decades. Stable landings and increas-
ing demand have led to a rapid increase in imports—79% of domestic seafood consumption is estimated to come 
from imports. Despite several policies supporting vulnerable coastal communities, little attention has been given 
to the impact of imports on prices obtained by domestic producers. Here we investigate the impact of imports 
on domestic prices for shrimp, a fishery that in the 1980s was the most valuable in the US, but that has seen real 
landed values decline by one-half since then. Using cointegration analysis, we show that domestic prices closely 
track those of “shell-on frozen” imports, indicating that import competition largely drives this trend and that 
domestic US prices are now set in the global market. A similar market structure is likely to be present for other 
species facing strong import competition. 
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INTRODUCTION  
The US seafood market has fundamentally changed during the last three decades. After a surge in 
domestic production following the expansion of the exclusive economic zone to 200 miles from 
1977, the yearly landings of wild fish stabilized at around 4 million metric tons (mt) at the end of 
the 1980s, and domestic aquaculture production remains limited (Anderson et al. 2023; Garlock, 
Anderson, et al. 2025). However, seafood demand has been increasing, and this demand has largely 
been met by increasing imports (Anderson et al. 2019; Shamshak et al. 2019), with the US currently 
importing an estimated 86% of seafood consumed (NMFS 2024). Stagnant landings of wild fish 
and a rapidly increasing aquaculture production characterize seafood production globally (Garlock, 
Asche, et al. 2020; Garlock et al. 2024; Naylor et al. 2023; Asche 2025), and it is not surprising that 
US seafood imports largely reflect this development. Shamshak et al. (2019) note that four out of the 
five most consumed seafood species in the US are primarily farmed, and Love et al. (2023) show that 
imports comprise the main source for most species consumed in the US. 
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For most major seafood species, there exist global markets with a common price determination 
process (Smith 2012, 2023; Anderson et al. 2018). Although there is significant room for premiums 
associated with a number of product attributes, such as fish size, freshness, and other measures of 
quality (Asche 2025), prices for different products of the same species or species group tend to move 
together over time (Asche et al. 1999, 2004). As US imports have been increasing for many species, 
one would accordingly expect that the prices of these species are being set at the global market not 
only for the imports, but also for the domestic landings being exposed to competition from these 
imports. Asche et al. (1999) show that this is the case for salmon and provide empirical evidence 
supporting the model of Anderson (1985). Specifically, in a market where seafood is supplied from 
both a wild source with a limited resource and aquaculture with the potential to grow, the price will 
be determined by the cost of production in aquaculture. Valderrama and Anderson (2010) and 
Asche, Eggert et al. (2022) show that this is true also when the fisheries are regulated with a quota 
to protect the stock. 

There has been surprisingly little attention given to the dynamics of the price determination 
process for most domestic species in the US and most other countries. The impacts of fisheries man-
agement on fishing communities have garnered significant research and policy attention (Kroetz 
et al. 2015, 2022; NASEM 2021, 2024; Birkenbach et al. 2022; Cojocaru et al. 2022; Asche et al. 
2025), and prices and globalization are key drivers of economic outcomes in fishing communities 
(Smith et al. 2010; Asche et al. 2018; Birkenbach et al. 2019, 2023; NASEM 2021). Despite the im-
portance of the price obtained for fishing communities, in the US salmon is the only species where 
a formal econometric analysis has been conducted (Asche et al. 1999). Unfortunately, a weak 
understanding of the price determination process can lead to governance interventions that are 
damaging. One prominent issue is the strong resistance from fishers to an expansion of US aqua-
culture production (Knapp and Rubino 2016; Rubino 2023), as a new aquaculture industry is per-
ceived to increase competition and thereby reduce prices. However, if the price is set in a global 
market, the only impact of an increased domestic supply is a reduction in imports and no change 
in the competitive position for domestic fishers. Another issue is the stabilization of fishers’ income 
(Kasperski and Holland 2013). The main emphasis in this literature is on species targeted and 
landed, and there is limited attention given to the sources of price variation. 

Here we focus on price determination for US shrimp and directly test whether domestic 
shrimp prices are exogenously driven by import prices, which can be taken as an estimate of the 
global price. Shrimp is the most popular seafood in the US, and the domestic shrimp fishery has been 
one of the largest fisheries in the US for decades (Smith et al. 2017; Asche, Eggert, et al. 2022). Shrimp 
has been the most consumed seafood product in the US since 2000, and consumption has more 
than doubled since 1990 (Shamshak et al. 2019; Love et al. 2022). Massive growth in US shrimp 
consumption is primarily due to the significant increase in imports, mostly from aquaculture. Total 
world aquaculture shrimp production grew from just over 1 million mt in 2000 to over 4 million tons 
in 2020 (Garlock et al. 2023; FAO, n.d.). As demand has grown, global shrimp production has ex-
perienced bursts of growth punctuated by diseases and trade conflicts (Keithly and Poudel 2008; 
Asche et al. 2021; Petesch et al. 2021). Over time, innovations and productivity growth have 
resulted in significantly lower prices, a feature that has been observed for other successful aquacul-
ture species (Asche, Eggert, et al. 2022). 

Declining real shrimp prices have had a strong impact on landed value and the economic im-
portance of the fishery. Prior to the 1990s, the shrimp fishery was the most valuable fishery in the 
US and an important supplier for shrimp domestically. In 1980, the real total landed value of the 
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three main shrimp species (brown, white, and pink shrimp) was $1.283 billion (2024 USD), fol-
lowed by salmon with $1.172 billion and king crab with $673 million in real landed values (NOAA 
2024). While shrimp landings have been relatively stable over time, a steady decline in real price 
over the last decades has reduced the combined real value of brown, white, and pink shrimp to 
only $206 million in 2023 (Asche, Oglend, and Smith 2022; NOAA 2024). 

The existing literature on US shrimp markets is suggestive of price determination in the global 
market, but the hypothesis has not been tested directly. Asche et al. (2012) show that US prices are 
cointegrated with imports but leave open the possibility that prices are jointly determined. Smith 
et al. (2017) show that domestic US supply shocks due to ecological disturbances can be detected in 
short-run size-based prices, but in the long run US shrimp obey the law of one price. Petesch et al. 
(2021) show that the global supply disruption in shrimp aquaculture had lasting effects on US wild-
caught shrimp prices, and Asche, Oglend, and Smith (2022) show that the importance of the domestic 
shrimp landings declined in the price determination process as imports increased. Debaere (2010) 
shows how trade policies in Europe in the late 1990s and early 2000s diverted global shrimp exports 
away from Europe towards the US.1 This caused a reduction in the price of imported shrimp in the 
US relative to Europe. However, this study does not analyze the interaction of the import market 
with the market for domestically produced shrimp in the US. 

To investigate the price determination process of US wild-caught shrimp, we conduct market 
integration, weak exogeneity, and Granger causality tests. Together, the analysis allows us to test 
whether the domestic shrimp price is exogenously driven by the import price, which we assume is 
representative of the global price. As argued in Debaere (2010), shrimp exporters allocate shrimp 
to the market that provides the greatest net return, leading to stable relative prices, although trade 
policies can affect relative prices between markets over time. 

Although the shrimp market is heterogenous in that there are many product attributes that 
have value (Ellis et al. 2016; Hukom et al. 2020), including size, species, and product form, there 
is strong evidence that these heterogenous products are part of an integrated market where the law 
of one price (or constant relative prices) holds (Asche et al. 2012; Smith et al. 2017). This allows us 
to create a domestic price index and an import price index, and we find that in the long run do-
mestic prices are indeed driven by imports. 

DATA 
Data on the Gulf of Mexico shrimp fishery are from NOAA’s ShRCoM database. ShRCoM is the 
primary source of microdata used for fisheries management in the Gulf of Mexico. The data report 
daily landing values (USD) and quantities (lb.) for brown, pink, and white shrimp by eight size 
categories. We aggregate from daily to monthly values. 

While our sample does not cover all domestic US shrimp production, previous research has 
shown that different shrimp markets are integrated geographically and by species. Ankamah-
Yeboah et al. (2017) study market integration between the cold- and warm-water shrimp in Europe 
and find market integration between cold- and warm-water unprocessed shrimp imports. Vinuya 
(2007) documents that wholesale shrimp markets in Tokyo, New York, and Europe for specific 
shrimp products are integrated, and provides evidence supporting the law of one price in shrimp 
markets. Asche et al. (2012) show that brown, pink, and white shrimp prices in the Gulf of 

1. Similar effects are reported for other trade shocks for seafood (Santika et al. 2025) as well as more generally (Oglend et al. 
2024a). 
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Mexico are integrated with the law of one price holding. Pincinato and Asche (2016) docu-
ment that wild and aquaculture shrimp in Brazil are integrated. These studies all point to a 
highly global and integrated shrimp market. Based on this research, we take the Gulf of Mexico 
shrimp prices as representative of the price of domestically produced shrimp. 

Shrimp import volumes (kg) and values (USD) are from the US Department of Commerce, 
reported by NOAA Fisheries (https://www.fisheries.noaa.gov/foss/f?pp215:2:16116515755598). 
We use the “shell-on frozen” category. This is closest in type to the largest volumes of domestically 
produced shrimp. In contrast, products like breaded shrimp or shrimp in frozen meals contain 
significant added value that could distort inferences when comparing with the Gulf of Mexico 
vessel-level fishery data. Imports by size class are available only from July 1990, and so we start 
our sample for both imports and domestic shrimp in July 1990. In later years the shell-on frozen 
category has been further disaggregated into warm-water and cold-water shrimp, with warm-water 
shrimp disaggregated into farmed and wild origin. We reaggregate all later disaggregation to be 
consistent with the import classification in July 1990. There are nine size categories reported in 
the import data. All data series are available through December 2023. 

All values are deflated using the US CPI and expressed in December 2023 US dollars. We cre-
ate real unit values by size category by dividing real monthly landing values (import values) by land-
ing volume (import volume, all expressed in pounds). This approach is valid, as Asche et al. (2012) 
document that the law of one price holds for white, pink, and brown shrimp prices and all sizes 
categories for the Gulf of Mexico fishery. Figure 1 shows the time series or all real imported 
and domestic unit values by size grouping. Both shrimp sources display declining unit values, with 
a consistent size premia ranking. 

Figure 1. Real Unit Values of Imported and Domestic Shrimp by Size Category, July 1990–December 2023. 
Values expressed in December 2023 US dollars. (A) Import unit values are imported frozen shell-on shrimp. 
(B) Domestic unit values are ex-vessel Gulf of Mexico prices of brown, white, and pink shrimp. 

https://www.fisheries.noaa.gov/foss/f?p=215:2:16116515755598
https://www.fisheries.noaa.gov/foss/f?p=215:2:16116515755598
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To measure the common import and domestic shrimp price component, we create Fisher 
price indices across all size unit values as shown in figure 1. The Fisher index measures the average 
price change of a basket of different size categories of shrimp. It effectively measures the changes in 
the average cost of shrimp, considering both historical and current landing and import patterns. 
The reference period is set to 2005. 

Figure 2 plots the Fisher indices for the domestic and import price measures from July 1990 to 
December 2023. As expected, the price measures are highly correlated, the volatility is higher for 
domestic shrimp, and the real price of shrimp declines over the sample period. 

Figure 3 shows total Gulf of Mexico catches along with total imports of shell-on frozen shrimp, 
in million pounds. Domestic shrimp catches have been relatively stable on average over the period, 
with a slight negative trend. Both series show substantial seasonality, with imports offsetting the 
domestic supply seasonality—increasing when the main domestic season is winding down. There 
are some disruptions to the import seasonality towards the end of the sample, potentially because 
of COVID, but this requires further research. The large and persistent increase in imports in the 
early 2000s can be ascribed to growth in global aquaculture. We also observe a decline in imports 
in the early 2010s owing to aquaculture disease issues in this period. 

METHODOLOGY  
To investigate the dynamic relationship between the domestic and imported shrimp prices, we 
take a standard approach and use a VAR model.2 The VAR(p) model is given by the following: 

p 
yt p mt 1 oGiyt–1 1 et , (1) 

ip1 

where yt p [pIMPt, pDOMt]0 is the vector of (log) monthly import and domestic prices measures, mt 
is a two-dimensional row vector of deterministic terms, Gi is the 2 # 2 matrix of dynamic adjust-
ment parameters for the ith month lagged price vector, and et is a two-dimensional row vector of 
price components not explained by the price history. 

The import price Granger causes the domestic price if including information about the history 
of the import price improves on the forecast of the domestic price beyond the information con-
tained in the history of the domestic price itself.3 For instance, disease events or other supply dis-
ruptions in aquaculture might cause a higher global price of shrimp. The higher import price leads 
to demand substitution towards domestic shrimp, with a resulting higher domestic shrimp price. 
With monthly data the import price provides predictive power on the future domestic price if this 
effect works itself out over a period longer than a month. Let G(ij),k be the row i column j element of 
the Gk matrix. Granger non-causality of price j implies G(ij),1 p G(ij),2 p ⋯ p G(ij),p p 0. 

When prices are cointegrated, we can further disentangle short-run and long-run dynamic 
causality patterns. The cointegrated VAR can be represented in error correction form as 

2. Asche et al. (2004) review different approaches to market integration tests and the theory behind them. While most market 
integration studies investigate the relationship between the prices, fewer investigate Granger causality or weak exogeneity. 
Landazuri-Tveteraas et al. (2021), Pincinato et al. (2022), Roll et al. (2022), Polanco et al. (2023), Salazar and Dresdner (2023), 
and Salazar et al. (2024) provide some recent examples for other species. Oglend et al. (2022) show how the price relationships hold 
also at the firm level. 

3. The econometrics of testing for Granger causality and exogeneity in a cointegrated system is discussed in Johansen and 
Juselius (1994). Engle et al. (1983) provide a thorough discussion of exogeneity and causality in a time series setting. 



Figure 2. Real Fisher Price Indices, Domestic and Imported Shrimp (2005 p 1) 

Figure 3. Domestic (Gulf of Mexico) Catches and Shell-On Frozen Shrimp Imports (in million pounds). Do-

mestic catches consist of brown, white, and pink shrimp of size categories 1 (!15) to 8 (167). Imported shrimp 
consists of size categories from 1 (!15) to 9 (170). 
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p–1 
GiDyt–1 1 et ,~~0Dyt p byt–1 1 o (2)mt 1 a 

0 
–∑jpp p ∑p 
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~
ip1 
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When prices are integrated of order one and cointegrated, the 2 # 2 long-run impact matrix 
a0b has rank one and we can normalize the single cointegrating vector as b p [1, –b]. Coin-
tegration implies the linear combination byt–1 p pIMP,t – bpDOM,t is a weakly stationary process. 
If b p 1 prices move proportionally over time, and the law of one price holds. 

0The vector a p [aIMP, aDOM] determines the speed of adjustment of each price series 
to deviations from long-run equilibrium. Since the long-run impact matrix is ab 

0 
p 

� aIMP –aIMPb �, it is clear that when aIMP p 0 the domestic price has no long-run impact aDOM –aDOM b
on the import price. In this case, shocks to the domestic price may affect the import price in 
the short run, but not in the long run, the stochastic trend. If this is the case, the import price is 
long-run weakly exogenous, and the stochastic trend in the domestic price is determined by the 
stochastic trend in the import price. 

~where – I. 

If G(ij),1 p G(ij),2 p ⋯ p G(ij),p–1 p 0, then price j is Granger non-causal on the short-run 
movement of price i. The short run is here defined by the choice of lag order p. For instance, if 
p p 2, the short run covers the month-to-month changes in the domestic price. If p p 3, the short 

~

run refers to price movements over 3 months. See table 1 for an overview of the restrictions for 
different exogeneity tests in the VAR model. 

Weak exogeneity and short-run Granger causality provide all information needed to deter-
mine overall Granger causality. In terms of the original VAR coefficients, price i is long-run weakly 
exogenous if ∑p

kp1G(ij),k p 0. If price j is Granger non-causal, then price i is long-run weakly ex-

~

ogenous in the bivariate system. However, the converse is not necessarily true. Price i might be 
long-run weakly exogenous and price j Granger causal. Price j then has a short-run impact of price 
i, but no long-run persistent impact. 

An example might be transitory seasonal impacts of the domestic price on the import price. 
Testing both long-run weak exogeneity and Granger non-causality allows us to disentangle short-
run transitory and long-run persistent dynamic causality relationships between the prices. 

With monthly data we are unable to test for causality relationships that work themselves out 
within a month. If the import price responds within a month to a domestic shrimp supply or de-
mand shock, this will reveal itself as nonzero instantaneous correlation in the VAR residuals. 
Causal inference would then require a different research design, such as an instrumental variable 
approach or theoretical assumptions on the instantaneous correlation structures between the 
markets. 

~

Table 1. Restrictions for Different Exogeneity Tests in VAR Model 

Restriction Implication 

Granger non-causality G(ij),1 p G(ij),2 p ⋯ p G(ij),p p 0 Price j provides no predictive information on 
price i. 

Short-run Granger ~G(ij),1 p ~G(ij),2 p ⋯ p ~G(ij),p–1 p 0 Price j provides no predictive information on 
non-causality short-run changes in price i. 

Long-run weak ∑p 
kp1G(ij),k p 0 (or ai p 0) The stochastic trend in price j does not deter-

exogeneity mine the stochastic trend in price i. 
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Granger non-causality and weak exogeneity are dichotomous concepts. A useful continuous 
measure of price influence is the forecast error variance decomposition (FEVD). The FEVD gives 
the proportion of the forecast error variance of price i at some horizon h due to shocks to price j. It  
provides a continuous measure of which prices “drives” the system at different time horizons. A 
cost of using the FEVD is that it requires an ordering assumption on the variables in terms of 
which price is allowed to instantaneously affect the other price. However, both orderings can 
be applied to check the sensitivity of the ordering assumption. 

EMPIRICAL  RESULTS  
Table 2 shows results for the augmented Dickey-Fuller tests for the null of unit root in the prices. 
Both domestic and imported prices are integrated of order one, I(1), and contain stochastic 
trends. Cointegration analysis is then the appropriate methodology. 

We start by specifying the unrestricted VAR model. Using an unrestricted VAR model with 
intercept and linear trend, the Akaike information criterion selects a lag order of 13 months for the 
VAR model, while the more conservative Hannan-Quinn criterion selects a lag order of 2 months. 
An alternative specification with monthly seasonal dummies in addition to linear trend suggests a 
lag order of 2 months for both the Akaike information criterion and Hannan-Quinn criterion. 

For robustness we consider all three model specifications in our analysis. In general, the more 
parsimonious VAR(2) model will provide greater power in testing but might miss longer-run dy-
namic relationships relevant to understanding Granger causality relationships between the prices. 
Failure to account for deterministic seasonality might lead to misspecification of the lag order and 
less reliable dynamic causality relationships. 

Likelihood ratio tests for the presence of significant linear trends in the VAR provide no strong 
evidence for a trend. We choose VAR specifications with only a constant deterministic term (in ad-
dition to seasonal dummies for the seasonal specification). 

Table 3 reports test results for residual ARCH effects and serial correlation in the estimated 
VAR(2), VAR(13), and seasonal VAR(2) models. The nonseasonal VAR(2) model shows evidence 
of heteroskedasticity and unmodeled price dependency at lag orders greater than 10 months. Ex-
tending the lag order to 13 reduces the presence of ARCH effects, and to a lesser degree serial 
correlation effects. The seasonal VAR model eliminates most detectable ARCH effects and serial 
correlations, suggesting that seasonal dynamics largely account for these characteristics. 

We next specify the vector error correction model (VECM). We use an unrestricted constant 
in the VECM specification. This allows for equilibrium-level differences in the prices while not 
restricting the linear trend behavior. In either case, cointegration results are highly robust to choice 
of intercept specification. 

Table 4 shows the cointegration rank test results. There is strong evidence for cointegration, 
even when we allow for very persistent transitory effects in the large 13-month-lag model. The 
markets are cointegrated; the domestic and import prices share a common stochastic trend. 

Table 2. Augmented Dickey-Fuller Unit Root Tests 

Domestic (level) Import (level) Domestic (1st diff.) Import (1st diff.) 

ADF statistic –1.25 –0.41 –9.42** –6.60** 

Note: ADF testing equation includes a constant and a lag order of 5 months. Null hypothesis is unit root. 
** p ! 0.01. 
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Table 3. VAR Model Fits 

Dependent variables: yt p [log(Fisher_Index_impt), log(Fisher_Index_domt)] 
Constant 1 Trend Constant 1 Trend Constant 1 Trend 

Deterministic term: No Seasonality No Seasonality Seasonal Dummies 
Lag order: VAR(2) VAR(13) VAR(2) 

ARCH effects (lag 5) 0.177 0.032 0.221 
ARCH effects (lag 10) 0.018 0.033 0.032 
ARCH effects (lag 15) !0.01 0.033 0.270 
ARCH effects (lag 20) !0.01 0.209 0.714 
Serial correlation (lag 
order 5) !0.01 0.182 0.353 

Serial correlation (lag 
order 10) !0.01 0.049 0.183 

Serial correlation (lag 
order 15) !0.01 0.025 0.144 

Serial correlation (lag 
order 20) !0.01 0.016 0.146 

No. of parameters 12 56 34 
Log likelihood 1,303.91 1,340.26 1,413.11 

Note: The p-values are for the null of no ARCH effects and no serial correlation. ARCH effects are tested using 
a multivariate ARCH-LM test on the VAR model residuals. Serial correlation is tested using a multivariate 
Breusch-Godfrey test on the residuals of the VAR model. 

Table 5 reports test results for short-run Granger non-causality, long-run weak exogeneity, 
and forecast error variance decompositions for the three different error correction models. 
The short-run Granger non-causality test shows somewhat mixed results depending on specifica-
tion. Overall, we can reject the null that domestic prices are Granger non-causal on the short-run 
movements of import prices. The import price also shows some evidence of short-run causality on 
the domestic price. 

For the long-run weak exogeneity tests, the import price is long-run weakly exogenous. The 
short-run Granger causality effect of the domestic price has no persistent effect on the import price. 
The trend in the domestic shrimp price is driven by the trend in the import price. 

The FEVD results largely confirm these findings. The numbers in the table refer to the share of 
forecast errors in each price series due to own shocks. We look at short-run movements (1 year) 
and long-run movements (10 years). The range of the numbers for each cell refers to the range 
implied by the two possible specifications of instantaneous price causality. In the short run, less 
than a year, most of the domestic and import price forecast errors are due to own price shocks. In 

Table 4. Johansen Trace Test Statistics for Cointegration Rank 

Dependent variables: yt p [log(Fisher_Index_impt), log(Fisher_Index_domt)] 
Constant 1 Trend Constant 1 Trend Constant 1 Trend 

Deterministic term: No Seasonality No Seasonality Seasonal Dummies 
Lag order: VAR(2) VAR(13) VAR(2) 

Cointegration rank 
H0: Rank p 0 44.72** 30.1** 32.39** 
H0: Rank ≤ 1 0.07 0.56 0.03 

Note: The cointegrated VAR model assumes an unrestricted constant in the VECM representation. ** p ! 0.01. 
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Table 5. VECM Model Test Results for Dynamic Causalities in Real Fisher Price Indices 

Dependent variables: Dyt p [Dlog(Fisher_Index_impt), Dlog(Fisher_Index_domt)] 
Constant, Constant, Constant, 

Deterministic term: No Seasonality No Seasonality Seasonal Dummies 
Lag order: VECM(1) VECM(12) VECM(1) 

Short-run Granger causality (F-statistics) 
H0: Imp. do not Granger cause dom. 2.65 3.71*** 6.33* 
H0: Dom. prices do not Granger cause imp. 16.17*** 2.75** 11.34*** 

Long-run weak exogeneity (est. (SE)) 
Dom. price-adjustment coeff., aDOM 0.192*** 0.223*** 0.128*** 

(0.032) (0.042) (0.026) 
Imp. price-adjustment coeff., aIMP –0.029* 0.004 –0.025* 

(0.012) (0.017) (0.012) 
FEVD (share due to own price shock) (%) 
Dom. price (short run, 12 months ahead) 68.9–77.5 57.8–67.8 69.5–80.0 
Dom. price (long run, 10 years ahead) 21.4–31.5 11.5–13.9 23.1–35.4 
Imp. price (short run, 12 months ahead) 82.4–91.3 86.0–93.9 82.1–92.0 
Imp. price (long run, 10 years ahead) 78.1–88.3 97.6–99.1 74.6–86.8 

Note: VECM model assumes an unconstrained intercept. For the FEVD, the range of percentages refers to the 
range implied by two specifications of the instantaneous price relationships: (1) when the import price structural 
shock has no instantaneous impact on the domestic price, and (2) when the domestic price structural shock has no 
instantaneous impact on the import price. *** p ! 0.001, ** p ! 0.01, * p ! 0.05. 

the long run, the majority of the variation in the system is determined by shocks to the import 
price, consistent with the short-run Granger non-causality and long-run weak exogeneity results. 

Table 6 replicates the table 5 analysis using equal-weighted average price measures instead of 
the Fisher indices. The results are essentially the same; the index constructions do not drive the 
results. 

Table 7 reports p-values for the law of one price restriction on the long-run equilibrium re-
lationship. The estimated b parameter is close to but slightly less than unity. As is clear from fig-
ure 1, the domestic price is more volatile than the import price in the short run, fluctuating with 
shorter periods below and above the import price. While such fluctuations are consistent with 
domestic landings impacting the domestic price in the very short run (as suggested, for instance, 
in Smith et al. [2017], in which size-based prices respond to ecological shocks), it is more plausible 
that the higher domestic price volatility is due to the change in size composition of the US landings 
over the year. Changing size composition is part of the natural seasonality of the capture fishery 
(Smith et al. 2014). This will bias the b parameter to be less than unity. However, we fail to reject a b 
parameter that is different from unity and statistically significant, implying that the law of one 
price holds. 

DISCUSSION  AND  CONCLUSIONS  
In the movie Forrest Gump, the main character gets rich because his vessel was the only one that 
survived a big storm, and he became the sole supplier of shrimp with associated high prices. That 
story may have been possible in the 1970s, but our results indicate that Forrest Gump would not 
have gotten rich today. Rather, the reduction in the US supply would be offset by an increase in 
imports with limited or no pressure on prices. 

Our results are clear in that not only is the US shrimp market a fully integrated part of the global 
market, the price of shrimp in the US is determined in this global market. With the increasing 
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Table 6. VECM Model Test Results for Dynamic Causalities in Real Equal-Weighted Unit Values of Import and 
Domestic Unit Values Across Size Categories 

Dependent variables: Dyt p [Dlog(Unit_Value_impt), Dlog(Unit_Value_domt)] 
Constant, Constant, Constant, 

Deterministic term: No Seasonality No Seasonality Seasonal Dummies 
Lag order: VECM(1) VECM(12) VECM(1) 

Short-run Granger causality (F-statistics) 
H0: Imp. do not Granger cause dom. 4.05* 2.61** 5.31* 
H0: Dom. prices do not Granger cause imp. 12.46*** 1.33 12.36*** 

Long-run weak exogeneity (est. (SE)) 
Dom. price-adjustment coeff., aDOM 0.145*** 0.181*** 0.120*** 

(0.0264) (0.0360) (0.0262) 
Imp. price-adjustment coeff., aIMP –0.021 0.0089 –0.022 

(0.0132) (0.0187) (0.0134) 
FEVD (share due to own price shock) (%) 
Dom. price (short run, 1 year ahead) 65.0–78.1 59.3–72.5 66.9–82.0 
Dom. price (long run, 10 years ahead) 16.2–28.9 10.8–12.3 18.9–34.7 
Imp. price (short run, 1 year ahead) 82.7–94.2 83.8–94.3 80.1–93.5 
Imp. price (long run, 10 years ahead) 80.6–93.1 97.6–98.5 75.3–90.7 

Note: VECM model assumes an unconstrained intercept. For the FEVD, the range of percentages refers to the 
range implied by two specifications of the instantaneous price relationships: (1) when the import price structural 
shock has no instantaneous impact on the domestic price, and (2) when the domestic price structural shock has no 
instantaneous impact on the import price. *** p ! 0.001, ** p ! 0.01, * p ! 0.05. 

dominance of farmed shrimp in the global market, the production cost of farmed shrimp most 
plausibly drives the domestic price of wild-caught shrimp in the US. Domestic supply shocks 
are then having no impact on price beyond short-run transitory effects, as the imported quantity 
is adjusted in response to the supply shock, and whatever changes the global shrimp price also 
changes the US shrimp price. The implication is that US shrimper revenues increase when the 
global price increases and vice versa, but revenues decrease when there are negative shocks to do-
mestic landings because there is no strong price compensation to shield fishers from the quantity 
losses. Furthermore, trade policies in other markets, such as higher tariffs for imported shrimp in 
major markets such as Europe, can reduce US import prices and the price of domestically pro-
duced shrimp (Debaere 2010). 

Although any analysis of a single market can raise questions of external validity, our results are 
similar to what was reported for salmon by Asche et al. (1999). Namely, the domestic US salmon 
price is determined in the global market, and this price is determined by production costs in sal-
mon farming, although here also diseases and other environmental shocks may cause short-run 
shocks (Asche et al. 2017; Iversen et al. 2020; Oglend and Soini 2020; Oglend et al. 2024a, 
2024b). The fact that most seafood consumed in the US is imported (NMFS 2024) and that 

Table 7. Tests for the Law of One Price 

Cointegration relationship: log(Fisher_Index_impt) p b log(Fisher_Index_domt) 
Deterministic term: Constant, No Seasonality Constant, No Seasonality Constant, Seasonal Dummies 
Lag order: VECM(1) VECM(12) VECM(1) 

b (p-value H0: b p 1) 0.945 (0.32) 1.001 (0.97) 0.942 (0.35) 
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the market share of imports is substantial for most major species (Love et al. 2023) suggest that 
a similar structure may be present for many, if not most, other major species produced in the 
US independently of whether they are wild-caught or farmed. That antidumping tariffs against 
several named countries for species like catfish, salmon, and shrimp had little impact on the 
domestic US prices, but rather just led to a reallocation of trade patterns (Engle et al. 2022; Ander-
son et al. 2019; Keithly and Poudel 2008), provides corroborating evidence. That prices in other 
countries can be used as a control when investigating the impact of changes in domestic fisheries 
management (Birkenbach et al. 2023) is another indication. However, there exist few formal tests 
for other species and seafood markets such that more empirical testing in future research would 
improve our understanding of the price determination process facing US seafood producers. 

There are some candidates for species where the impact of the international market may be 
more limited. New England lobster, which is now the most valuable US fishery, is one candidate, 
as the US is by far the largest-producing nation globally (Gordon 2021). Lobster exemplifies a species 
that has not experienced the same declining trend in the price as, for example, salmon and shrimp. 
Stone crab is another example as a unique Florida fishery with virtually no import competition 
(Kehoe et al. 2023). However, these species are likely to be exceptions. For a number of other small 
regional species, import competition is strong at least when measured by market share (Love et al. 
2023).4 

Fear of increased competition from a domestic aquaculture industry and associated down-
ward price pressure is claimed to be a main reason domestic fishers in the US are generally opposed 
to the development of a US aquaculture industry (Knapp and Rubino 2016; Garlock, Nguyen, et al. 
2020; Rubino 2023). If the domestic seafood prices are determined at a global market, this oppo-
sition appears misguided. As with shrimp, with this market structure the only effect of increased 
domestic production would be lower imports. There is virtually no price effect because price effects 
will only be due to the impact of an increased US supply on global production. Moreover, a local 
aquaculture production may enhance local supply chains (Garlock, Nguyen, et al. 2020), an effect 
that is lost with continued opposition to the industry. 

REFERENCES  
Anderson, James L. 1985. “Market Interactions Between Aquaculture and the Common-Property Commer-

cial Fishery.” Marine Resource Economics 2 (1): 1–24. 
Anderson, James L., Frank Asche, and Taryn M. Garlock. 2018. “Globalization and Commoditization: The 

Transformation of the Seafood Market.” Journal of Commodity Markets 12:2–8. 
Anderson, James L., Frank Asche, and Taryn M. Garlock. 2019. “Economics of Aquaculture Policy and Reg-

ulation.” Annual Review of Resource Economics 11:101–23. 
Anderson, James L., Frank Asche, Taryn M. Garlock, Shradda Hegde, Andrew Ropicki, and Hans-Martin 

Straume. 2023. “Impacts of COVID-19 on US Seafood Availability.” Journal of Agricultural and Food 
Industrial Organization 21 (1): 1–9. 

Ankamah-Yeboah, Isaac, Lisa Ståhl, and Max Nielsen. 2017. “Market Integration of Cold and Warmwater 
Shrimp in Europe.” Marine Resource Economics 32 (4): 371–90. 

Asche, Frank. 2025. “Seafood from Aquaculture and Fisheries—from Near and Afar.” Marine Resource Eco-
nomics 40 (2): 141–70. 

4. For export-oriented species like spiny lobster, similar relationships exist but with export competition (Garlock, Asche, et al. 
2025). 



Imports and US Shrimp Prices | 000 

Asche, Frank, James L. Anderson, Robert Botta, et al. 2021. “The Economics of Shrimp Disease.” Journal of 
Invertebrate Pathology 186:107397. 

Asche, Frank, Lori Bennear, Atle Oglend, and Martin D. Smith. 2012. “US Shrimp Market Integration.” 
Marine Resource Economics 27 (2): 181–92. 

Asche, Frank, Helge Bremnes, and Cathy Roheim Wessells. 1999. “Product Aggregation, Market Integra-
tion, and Relationships Between Prices: An Application to World Salmon Markets.” American Journal 
of Agricultural Economics 81 (3): 568–81. 

Asche, Frank, Håkan Eggert, Atle Oglend, Cathy A. Roheim, and Martin D. Smith. 2022. “Aquaculture: 
Externalities and Policy Options.” Review of Environmental Economics and Policy 16 (2): 282–305. 

Asche, Frank, Taryn M. Garlock, James L. Anderson, et al. 2018. “The Three Pillars of Sustainability in Fish-
eries.” Proceedings of the National Academy of Sciences 115 (44): 11221–25. 

Asche, Frank, Taryn M. Garlock, James L. Anderson, et al. 2025. “A Review of Global Fisheries Perfor-
mance.” Fish and Fisheries 26 (3): 444–53. 

Asche, Frank, Daniel V. Gordon, and Ragnar Hannesson. 2004. “Tests for Market Integration and the Law 
of One Price: The Market for Whitefish in France.” Marine Resource Economics 19:195–210. 

Asche, Frank, Atle Oglend, and Tore Selland Kleppe. 2017. “Price Dynamics in Biological Production Pro-
cesses Exposed to Environmental Shocks.” American Journal of Agricultural Economics 99 (5): 1246–64. 

Asche, Frank, Atle Oglend, and Martin D. Smith. 2022. “Global Markets and the Commons: The Role of 
Imports in the US Wild-Caught Shrimp Market.” Environmental Research Letters 17:045023. 

Birkenbach, Anna M., Andreea L. Cojocaru, Martin D. Smith, and Frank Asche. 2022. “Discrete Choice 
Modeling of Fishers’ Landing Locations.” Marine Resource Economics 37 (3): 235–62. 

Birkenbach, Anna M., David J. Kaczan, Martin D. Smith, et al. 2023. “Do Catch Shares Increase Prices? 
Evidence from US Fisheries.” Marine Resource Economics 38 (3): 203–28. 

Birkenbach, Anna M., Martin D. Smith, and Stephanie Stefanski. 2019. “Taking Stock of Catch Shares: Les-
sons from the Past and Directions for the Future.” Review of Environmental Economics and Policy 13 (1): 
130–39. 

Cojocaru, Andreea L., Yaqin Liu, Martin D. Smith, et al. 2022. “The ‘Seafood’ System: Aquatic Foods, Food 
Security, and the Global South.” Review of Environmental Economics and Policy 16 (2): 306–26. 

Debaere, Peter. 2010. “Small Fish–Big Issues: The Effect of Trade Policy on the Global Shrimp Market.” 
World Trade Review 9 (2): 353–74. 

Ellis, Addison, Jacelyn Kropp, and Michael Norton. 2016. “Willingness to Pay for Shrimp Attributes and 
Evidence of Stigma Following the Gulf Oil Spill.” Aquaculture Economics and Management 20 (1): 54–81. 

Engle, Carole R., Terry Hanson, and Ganesh Kumar. 2022. “Economic History of US Catfish Farming: Lessons 
for Growth and Development of Aquaculture.” Aquaculture Economics and Management 26 (1): 1–35. 

Engle, Robert, David Hendry, and Jean-François Richard. 1983. “Exogeneity.” Econometrica 51 (2): 277–304. 
FAO (Food and Agriculture Organization). n.d. FishStat Plus. Accessed February 12, 2025. https://www.fao.org. 
Garlock, Taryn M., James L. Anderson, Thomas M. Anderson, and Ganesh Kumar. 2025. “Aquaculture in 

the United States: An Analysis of Seven Aquaculture Sectors from the Aquaculture Performance Indica-
tors Perspective.” Aquaculture Economics and Management 29 (2): 304–22. https://doi.org/10.1080 
/13657305.2025.2455411. 

Garlock, Taryn M., Frank Asche, James L. Anderson, Trond Bjørndal, et al. 2020. “A Global Blue Revolu-
tion: Aquaculture Growth Across Regions, Species, and Countries.” Reviews in Fisheries Science and 
Aquaculture 28 (1): 107–16. 

Garlock, Taryn M., Frank Asche, James L. Anderson, Håkan Eggert, et al. 2024. “Environmental, Economic, 
and Social Sustainability in Aquaculture: The Aquaculture Performance Indicators.” Nature Communi-
cations 15:5274. 

Garlock, Taryn M., Frank Asche, James L. Anderson, Jana Hilsenroth, et al. 2023. “Global and Regional 
Determinants of Diversity in Blue Foods.” Reviews in Fisheries Science and Aquaculture 31 (4): 523–34. 

https://www.fao.org
https://doi.org/10.1080/13657305.2025.2455411
https://doi.org/10.1080/13657305.2025.2455411


000  | MARINE  RESOURCE  ECONOMICS  | VOLUME  41  NUMBER  2  2026  

Garlock, Taryn M., Frank Asche, Casey B. Butler, Sherry Larkin, Thomas R. Matthews, and Erica Ross. 2025. 
“Bioeconomic Modeling of On-Growing Caribbean Spiny Lobster in Florida.” Aquaculture 596:741881. 

Garlock, Taryn M., Lg Nguyen, James L. Anderson, and Mark Musumba. 2020. “Market Potential for Gulf 
of Mexico Farm-Raised Finfish.” Aquaculture Economics and Management 24 (2): 128–42. 

Gordon, Daniel V. 2021. “Price and Revenue Projections Under Alternative Policy Shocks due to the Co-
ronavirus: Canadian Lobster and Snow Crab.” Marine Policy 130:104556. 

Hukom, Venticia, Max Nielsen, Isaac Ankamah-Yeboah, and Rasmus Nielsen. 2020. “A Hedonic Price 
Study on Warm- and Cold-Water Shrimp in Danish Retail Sale.” Aquaculture Economics and Manage-
ment 24 (1): 1–19. 

Iversen, Audun, Frank Asche, Øystein Hermannsen, and Ragnar Nystøyl. 2020. “Production Cost and 
Competitiveness in Major Salmon Farming Countries 2003–2018.” Aquaculture 533 (May): 735089. 

Johansen, Søren, and Katarina Juselius. 1994. “Identification of the Long-Run and the Short-Run Structure: 
An Application to the IS-LM Model.” Journal of Econometrics 63 (1): 7–36. 

Kasperski, Stephen, and Daniel S. Holland. 2013. “Income Diversification and Risk for Fishermen.” Pro-
ceedings of the National Academy of Sciences 110 (6): 2076–81. 

Kehoe, Liam, Frank Asche, Claire Crowley, Ryan Gandy, and David Chagaris. 2023. “Costly Crustaceans: A 
Hedonic Price Analysis of the Florida Stone.” Fisheries Research 258:106541. 

Keithly, Walter R., Jr., and Pawan Poudel. 2008. “The Southeast USA Shrimp Industry: Issues Related to 
Trade and Antidumping Duties.” Marine Resource Economics 23 (4): 459–83. 

Knapp, Gunnar, and Michael C. Rubino. 2016. “The Political Economics of Marine Aquaculture in the 
United States.” Reviews in Fisheries Science and Aquaculture 24 (3): 213–29. 

Kroetz, Kailin, Linda Nøstbakken, and Martin Quaas. 2022. “The Future of Wild-Caught Fisheries: Ex-
panding the Scope of Management.” Review of Environmental Economics and Policy 16 (2): 241–61. 

Kroetz, Kailin, James N. Sanchirico, and Daniel K. Lew. 2015. “Efficiency Costs of Social Objectives in Tradable 
Permit Programs.” Journal of the Association of Environmental and Resource Economists 2 (3):  339–66. 

Landazuri-Tveteraas, Ursula, Atle Oglend, Marie Steen, and Hans-Martin Straume. 2021. “Salmon Trout: 
The Forgotten Cousin?” Aquaculture Economics and Management 25 (2): 159–76. 

Love, David C., Frank Asche, Jessica A. Gephart, et al. 2023. “Identifying Opportunities for Aligning Pro-
duction and Consumption in United States Fisheries by Considering Seasonality.” Reviews in Fisheries 
Science and Aquaculture 31 (2): 259–73. 

Love, David C., Frank Asche, Ruth Young, et al. 2022. “An Overview of Retail Sales of Seafood in the United 
States, 2017–2019.” Reviews in Fisheries Science and Aquaculture 30 (2): 259–70. 

NASEM (National Academies of Sciences, Engineering, and Medicine). 2021. The Use of Limited Access 
Privilege Programs in Mixed-Use Fisheries. National Academies Press. 

NASEM (National Academies of Sciences, Engineering, and Medicine). 2024. Assessing Equity in the Distri-
bution of Fisheries Management Benefits: Data and Information Availability. National Academies Press. 

Naylor, Rosamond, Safari Fang, and Jessica Fanzo. 2023. “A Global View of Aquaculture Policy.” Food Pol-
icy 116:102422. 

NMFS (National Marine Fisheries Service). 2024. Fisheries of the United States, 2022. US Department of 
Commerce, NOAA Current Fishery Statistics No. 2022. Accessed May 22, 2025. https://www.fisher 
ies.noaa.gov/national/sustainable-fisheries/fisheries-united-states. 

NOAA (National Oceanic and Atmospheric Administration). 2024. “Commercial Fisheries Landings.” Ac-
cessed March 19, 2024. https://www.fisheries.noaa.gov/national/sustainable-fisheries/commercial-fisher 
ies-landings. 

Oglend, Atle, Frank Asche, and Hans-Martin Straume. 2022. “Estimating Pricing Rigidities in Bilateral 
Transactions Markets.” American Journal of Agricultural Economics 104 (1): 209–27. 

Oglend, Atle, Frank Asche, and Hans-Martin Straume. 2024a. “Crisis Averted: Cross-Market Reallocation 
During the Great Trade Collapse.” The World Economy 47 (7): 2855–70. 

https://www.fisheries.noaa.gov/national/sustainable-fisheries/fisheries-united-states
https://www.fisheries.noaa.gov/national/sustainable-fisheries/fisheries-united-states
https://www.fisheries.noaa.gov/national/sustainable-fisheries/commercial-fisheries-landings
https://www.fisheries.noaa.gov/national/sustainable-fisheries/commercial-fisheries-landings


Imports and US Shrimp Prices | 000 

Oglend, Atle, Frank Asche, and Hans-Martin Straume. 2024b. “Rent Formation and Distortions due to 
Quotas in Biological Production Processes.” Resource and Energy Economics 77 (4): 101438. 

Oglend, Atle, and Vesa-Heikki Soini. 2020. “Implications of Entry Restrictions to Address Externalities in 
Aquaculture: The Case of Salmon Aquaculture.” Environmental and Resource Economics 77 (4): 673–94. 

Petesch, Tess, Bradford Dubik, and Martin D. Smith. 2021. “Implications of Disease in Shrimp Aquaculture 
for Wild-Caught Shrimp.” Marine Resource Economics 36 (2): 191–209. 

Pincinato, Ruth Beatriz Mezzalira, and Frank Asche. 2016. “Market Integration in Brazilian Shrimp Mar-
kets.” Aquaculture Economics and Management 20 (4): 357–67. 

Pincinato, Ruth Beatriz Mezzalira, Atle Oglend, Renata Melon Barroso Bertolini, and Andrea Elena Pizarro 
Muñoz. 2022. “The São Paulo Wholesale Seafood Market: A Study of Fish Prices in Brazil.” Aquaculture 
Economics and Management 26 (3): 259–82. 

Polanco, José Fernández, Ignacio Llorente, and Audun Lem. 2023. “Market Integration Across Frozen 
Tropical Farmed Fish Fillets in the EU.” Aquaculture Economics and Management 27 (2): 189–206. 

Roll, Kristin H., Rune Nygaard, Benjamin Fissel, and James Hilger. 2022. “Are US Wild Salmon Products 
Affected by Farmed Salmon? A Cointegration Analysis.” Marine Resource Economics 37 (3): 283–303. 

Rubino, Michael C. 2023. “Policy Considerations for Marine Aquaculture in the United States.” Reviews in 
Fisheries Science and Aquaculture 31 (1): 86–102. 

Salazar, Leonardo, and Jorge Dresdner. 2023. “Do Chilean Imports Lead Prices in the EU Mussel Market?” 
Aquaculture Economics and Management 27 (2): 207–20. 

Salazar, Leonardo, Jorge Dresdner, Yanina Figueroa, Andrea Araya, and Elisabeth Palta. 2024. “Sustainabil-
ity of Seaweed Supply and Price Dynamics in the Chinese Hydrocolloid Industry.” Aquaculture Eco-
nomics and Management 28 (4): 537–50. 

Santika, Nita, Frank Asche, Atle Oglend, and Hans-Martin Straume. 2025. “BrexSea Trade and Uncertainty: 
Impact of Brexit on Seafood Exports.” The World Economy 48 (3): 450–59. 

Shamshak, Gina L., James L. Anderson, Frank Asche, Taryn M. Garlock, and David C. Love. 2019. “US 
Seafood Consumption.” Journal of the World Aquaculture Society 50:715–27. 

Smith, Martin D. 2012. “The New Fisheries Economics: Incentives Across Many Margins.” Annual Review 
of Resource Economics 4:379–402. 

Smith, Martin D. 2023. “Economics of Aquatic Foods: Combining Bioeconomics and Market Analysis to 
Inform Regulations That Deliver Value.” Marine Resource Economics 38 (4): 305–27. 

Smith, Martin D., Frank Asche, Lori S. Bennear, and Atle Oglend. 2014. “Spatial Dynamics of Hypoxia and 
Fisheries: The Case of Gulf of Mexico Brown Shrimp.” Marine Resource Economics 29 (2): 111–31. 

Smith, Martin D., Atle Oglend, Justin A. Kirkpatrick, et al. 2017. “Seafood Prices Reveal Impacts of a Major 
Ecological Disturbance.” Proceedings of the National Academy of Sciences 114 (7): 1512–17. 

Smith, Martin D., Cathy A. Roheim, Larry B. Crowder, et al. 2010. “Sustainability and Global Seafood.” Sci-
ence 327:784–86. https://doi.org/10.1126/science.1185345. 

Valderrama, Diego, and James L. Anderson. 2010. “Market Interactions Between Aquaculture and Common-
Property Fisheries: Recent Evidence from the Bristol Bay Sockeye Salmon Fishery in Alaska.” Journal of 
Environmental Economics and Management 59:115–28. 

Vinuya, Ferdinand D. 2007. “Testing for Market Integration and the Law of One Price in World Shrimp 
Markets.” Aquaculture Economics and Management 11 (3): 243–65. 

https://doi.org/10.1126/science.1185345

