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A Reconnaissance through the History of Shift-Share Analysis
Michael L. Lahr* and João Pedro Ferreira+
ABSTRACT. Some research methods come and go, and others persist through time. If you had
asked regional analysts in 1980 about the future of shift-share analysis, most of them
undoubtedly would have grunted in dismal tones. Statistical software and ever-rising
computational capacity appeared to be storm clouds on the horizon for this analytical approach
that had no apparent theory to support it. But now, almost 30 years later, we find the shirt-share
is “still alive and well,”1 in fact perhaps in greater use than ever before, seemingly due in part to
the intensive worldwide proliferation of electronic spreadsheets, some even pocket-ready. This
paper takes the reader on a reconnaisance of the literature that attempts to explain how shiftshare has managed the hazards of time, the cloaks it presently dons, and possible avenues in
which researchers may wish to direct its future development.
1. Introduction
Shift-share analysis (SSA) derives from the perspective that a region “develops because the
nation, of which it is a part, develops” (Isard, 1960: 545). The method’s long-run success
undoubtedly stems from “the fact that the statistical information required is very elementary and
the analytical possibilities that it offers are quite large” (Esteban-Marquillas, 1972: 249). But this
analytical tool continues to be taught and used, despite a large number of detractors over time.
That is, it still plays an important role in regional planning and analysis.
Fortunately for the authors of this piece, SSA has a rich history often grounded in
fascinating debates about the mathematics of its components and the economic meaning of them.
Early on, some of these debates got rather intense, occasionally resulting in new proposals and
extensions to the approach. We detail the most important pieces herein. Even though some of the
approaches presented herein were wrong-headed and eventually abandoned. SSA’s ready
application undoubtedly engaged a wide range of users and spectators. Most of this occurred
when both collecting and collating data and then applying analytical tools to them was far less
easy than it is today. Nowadays SSA is adopted within much more sophisticated frameworks. At
the same time, tools inspired by shift-share, like structural decomposition analysis, have largely
increased popularity of the general approach due to the growing availability of data.
** Edward J Bloustein School of Planning and Public Policy, Rutgers, the State University of New Jersey, lahr@rutgers.edu.
++ Edward J Bloustein School of Planning and Public Policy, Rutgers, the State University of New Jersey ; and Govcopp,
University of Aveiro, Portugal.

1 Apologies to Rick Derringer, who wrote a song of this title in 1973, and Johnny Winter whose band made that
song popular.
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We ask the reader to be understanding. This is no full-blown compendium that reviews
all works with shift-share content. Such a review would be overly lengthy and nigh unto
impossible since at the date of writing this article a single original piece alone (Dunn, 1960) has
been cited by nearly 800 published articles. Instead, we present a retrospective reconnaissance
through what we contend is the salient literature. That is, we gloss over several papers that may
have seemed important at certain junctures in time. Moreover, we do all we can to limit the
density of equations and resort instead to plain language to discuss the various historical
contributions (pointing to the key resources if readers want the mathematical detail). We do this
in part to minimize reader pain, but also simply because placing the various equations in uniform
notation would be tedious and overly time-consuming. In this vein, certain readers may wish to
turn to overviews by Stevens and Moore (1980), Dinc et al. (1998), Loveridge and Selting
(1998), Knudsen (2000), Mulligan and Molin (2004), and Haynes and Parajuli (2014, 2015).
2. Shift-share early developments
Shift-share analysis (SSA) began as a rough way to identify possible components of change in a
regional setting. Hall and Tewdwr-Jones (2011) appear to suggest that SSA may have been first
used in the so-called “Barlow Report” and Lamarche, Srinath, and Ray (2003) confirm it. The
analytical work in this foundational document to British urban and regional planning was
apparently undertaken by J. Harry Jones (1940a, 1940b). In it, he discussed the “structural
effect” of overall industrial growth, which shows the degree to which growth in various areas of
Great Britain could be postulated from the area’s industry mix and national growth rates of those
industries. Nonetheless, Daniel Creamer (1943: 85) appears to have been the prime spark of
academic work after publication of his description the “measurement, industry by industry, of the
divergence of the trend of employment in individual States from of the Nation as a whole”. He
calls a “locational shift” an event that “occurs when changes in the employment in a given
industry in a particular State differs in degree from the change in the same industry on a national
basis” (Creamer, 1943: 87). Regional analysts use this concept today.
While the above contributions were devoid of equations, later early work further detailed
the approach. The main SSA equation includes variables (or components) that proximate
explanations of how the employment evolves over a specified period for a specific industry in a
specific region. That is, it is an attempt to explain employment of industry i in region R and in
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the period t () via the region’s “national share” of employment over time, the region’s divergence
from the national “industry mix” over time—the “regional or locational shift,” and the rest is the
specialized drift for the region in industry i.
(1)
“National shift” (NS) in Equation (2) measures industry i employment in R as if it had
changed at the same pace as total national employment. Here, are national employment at times
0 and t, respectively, and is region R’s total employment at time 0.
(2)
Equation (3) represents the “industry share” (IS) of the national shift. That is, it adjusts
for industry-specific growth at the national level, but respects region R’s difference from the
nation with respect to industry mix (industry shares). The industry differences in national growth
from overall national employment growth are therefore identified via this component.
(3)
A positive IS identifies that particular national industry prospered compared to the national
average. A negative-valued IS means that industry i failed to keep pace with other industries
nationwide.
Finally, Equation (4) shows the industry-specific regional drift of i in R. It measures how
much R’s employment in industry i differs from expectations derived from national growth.
Dunn (1960) called it the “differential shift” and later the region’s “competitiveness effect” since
it shows how the region’s industry gained or lost share vis-à-vis the nation’s.2
(4)

Table 1: Traditional representation of SSA
0
R
Industry
1

400

t

Nation
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R
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Nation
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R
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R
13%
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2 Zelinsky (1958) classifies the evolution of industries estimated through the “regional shift” as a “decentralization”
or “centralization” effect.
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Industry
2
Industry
3
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IS
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4.5

36

-10.0

50.0

-52

15.0

-25.0

6.2

-15.7

-5.0

Table 1 exemplifies SSA using highly aggregated data for a hypothetical region. It shows that
industry 1 and industry 3 have negative regional drift components (ε) while industry 2’s is
positive. The implications of these components and the extent to which local policy can affect
changes in it has been the subject of some debate among planners and regional scientists. We see
from Table 1 that industries 1 and 3 grew over period t , but their regional drifts (ε) were
negative. So, despite growing, these two industries did not grow as fast as national trends
suggested. They essentially lost market share to other states; i.e., they lost some of the
competitive advantage that they had within the state. Industry 2 displays a somewhat opposite
trend. Its presence declined within the state () but its regional drift is positive (ε=15). That is
despite losing jobs, industry 2 did not hemorrhage industry 2 jobs as rapidly as the nation did;
this region gained market share from other states, albeit in an industry that the nation itself may
be losing markets share at an international scale.
The above is the traditional version. And there are rather simple variants of it. Unlike the
location quotient (LQ), the base areal unit against which the local region is compared need only
include the local region as a subcomponent. 3 That is, while we have suggested it is the nation
above, it could be a state, province, metropolitan area, of some other meta-region of which the
target region is a subportion.

3 Recall the LQ is defined as the region’s share of arbitrary industry i’s employment divided by the nation’s
employment share of that same industry. It thus can be viewed as i’s supply/demand ratio since the denominator
identifies the expectation of supply if all subregion’s produced equal shares, given their economic size and assuming
equal productivity. To view the denominator as the expected supply (or alternatively the region’s demand), the
meta-region The one with shares indicated in the denominator) would need to very nearly satisfies the condition that
supply defines demand. This condition tends to be best met only at the area level defined by a nation.
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In addition, there is no compelling reason to use employment by industry as the target
regional measure. Very early on, both Zelinski (1958) and Fuchs (1959), for example, examined
the evolution of U.S. value added by industry instead of employment, as “it reflects the
participation of men and machines in the transformation of matter and the creation of utility”.
(Fuchs, 1959: 4).
Immediate subsequent methodological developments consisted of identifying an
appropriate start date for the comparisons, including analyses of the possible differences that
arise from choosing different time intervals. Indeed, Fuchs (1959) suggested using an
intermediate date as a basis for comparison. Dunn (1960) noted the choice of time interval can
obscure important distortions. Matilla (1964) unconvincingly argued that the reference year does
not matter nearly so much as the temporal consistency of all components examined. Nonetheless,
it is clear that such consistency is critical to the easy economic interpretation of findings.
Dunn (1960) suggested it could help analysts to split industry-based findings into inward
shifts (those that are positive) and outward shifts (those that are negative). 4 He contended that
this approach helps to better understand the target region’s relative competitiveness.5 Dunn
(1960) noted that, as in the case of selecting the time interval for the analysis, the level of
aggregation selected for industry analysis can obscure heterogeneity.
Clearly, SSA was gaining some traction, despite some debate about its promise as a
research tool. Ready application and accessibility were in its favor. Recall, time-series regression
forecasting models were not yet a twinkle in Norman Glickman’s 6 eye since they were just
becoming frequently used at the national and international levels. In this vein, Ashby (1964)
pointed out SSA’s ability to help understand future convergence and divergence across industries
located in different spatial components of the same meta-region. Houston (1967: 579) was more
4 Stevens and Moore (1980: 422) affirm that Dunn “appears to be concentrated on overall regional economic
performance rather than on the relative growth or decline of individual industries”. In other words, they believe that
Dunn could have underlined SSA’s importance as means of examining changes in regional comparative advantage,
rather than just suggesting it provides a detailed analysis by sector.
5 As an example, in Table 1, industry 3 would concentrate 61% of outward shifting and industry 1 would have 39%.
Complementarily, industry 2 would have 100% of the net inward shifts.
6 Norman J. Glickman wrote his dissertation Econometric Analysis of Regional Systems in 1969 under F. Gerald
Adams and Lawrence R. Klein at the University of Pennsylvania. It is widely recognized as the first fully articulated
subnational macroeconometric model.
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capacity. It should be noted that this idea had been advanced as early as Miller (1971) who also
found some diverging regions. He rationalized that such instances might have been due to input
and labor costs that surged from the over-concentration of an industry or industries in given
region.
James and Hughes (1973) contrasted SSA findings against those of a constant share
model. Following Miller (1971), they suggested that regional drift should be expected to
decelerate, even become negative, as a region becomes specialized to the extreme in a given
industry. It is not clear whether this expectation was due to input and labor shortages or to
sudden declines in returns form agglomeration economies. Regardless, they note that positive
regional drifts are unsustainable when they are persistent and become ever higher for more than a
couple of decades. The implications of this are that, theoretically, SSA could be a reasonable
short-run forecasting tool most of the time in most regions. But it is unlikely to work well where
the degree of industry specialization is very high or where a given industry is practically absent.
Borts and Stein (1964) had come to similar conclusions simply based on location economic
theoretic grounds. They noted that positive regional drift is based on specific locational
advantages, which fade as prices of land, labor, capital or other inputs start to increase. In other
words, a region’s degree of industry specialization is never infinitely elastic. Nonetheless,
Paraskevopoulos (1971, 1974), Kuehn (1971) and Floyd (1973) began to present evidence that
the regional drift component was, in the main, fairly consistent over time.
Finally, in their review of SSA work, Stevens and Moore (1980) conclude that “it is hard
to justify either a constant shift or a constant share assumption on theoretical grounds”. And so,
along with the advent of Glickman’s (1977) publication of his dissertation on econometric
forecasting model of Philadelphia, the search for a way to make shift-share a forecasting tool was
basically abandoned.
4. Finding meaning in the drift component
SSA’s simplicity and the insight it provided kept it in the limelight insofar as planners and
regional science practitioners were concerned. Its use continued with hopeful advances in its
formulation and form. This work often proved to be worthwhile. In part this is because Stevens
and Moore’s (1980) review enabled a better understanding of shift-share fundamentals, and in so
doing it identified some clear avenues for future work. One avenue was that much more had to
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be done if SSA could ever be a forecasting tool. Another was that some statistical assessments
should be done with respect to the relation between regional drift and some set of locational
socio-economic and demographic variables. Their hope was that it might ground SSA in the
theories of regional growth and development (e.g. agglomeration forces and market orientation).
But a main Stevens and Moore point was that improvements to SSA should be possible and
welcomed.
Taking this as a cue, authors started to focus on the proper set of independent variables to
be included in a right and proper SSA equation. A foundational critique had been formulated
some years before by Rosenfeld (1959) who postulated that regional drift depended on the
region’s industry mix. In essence, Rosenfeld stated that a given share of national growth of a
specific industry in two different regions should result in a different regional drift due to the
different industrial endowments at the outset of the period of analysis. This was a profound
thought at the time that was largely ignored, perhaps because it was only accessed by
francophones. It suggested that no one had yet properly identified what the regional drift
component was in socio-economic terms. Ultimately Rosenfeld, perhaps unknowingly, was
suggesting if the regional drift of a given sector in fact displays any special dynamism, that
dynamism is influenced by the magnitude of that industry’s connections with other industries
within the region.
Table 2: Example of a type of Rosenfeld critique to the SSA
0
Region
A

t

Region B

Nation

Region
A

%

Region B

Industry
1

200

500

1200

250

625

TOTAL

1000

1000

2500

1050

1125

National Share
Region
A
Region B
Industry
1

14.0

35.0

Industry Mix
Region A

Region B

15.2

37.9

Nation

Region A

Region B

Nation

1375

25%

25%

15%

2675

5%

13%

7%

Regional Shift
Region
A
Region B
20.8

52.1

We use Table 2 to demonstrate Rosenfeld argument. In both region A and region B
industry 1 increases by 25% between time 0 and t. The two regions have the same total
employment (1,000 jobs). The national change in employment of industry 1 affects both regions
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equally. But regional data reveal that the regional drift is higher in B than in A. The only thing
that is different between both regions is the greater concentration of employment in industry 1
(and, of course, less concentration in all other industries). So, the regional drift either must
measure some sort of special dynamism (1) between industry 1 and the industries within a given
region, (2) just among the other industries, or (3) it is capricious/random.
Esteban-Marquillas (1972) suggested controlling for base-period homothetic employment
(HE)—the number of jobs in a given region if the region had the nation’s industry mix— hoping
to distill something meaningful from the regional drift component.
=
Stokes

(1974),

discovered

Esteban-Marquillas’s

decomposition

lacked

aggregation-

disaggregation symmetry, i.e., its shift-share components of all sub-regions failed to sum to that
of the meta-region. This sort of symmetry guarantees that SSA results do not depend on the level
of spatial or sectoral aggregation that is applied. Extolling its merits, Herzog and Olsen (1977)
believed homothetic employment could ameliorate somewhat the problem of measuring
interindustry effects that are implicit in the regional drift component. They suspected that
Esteban-Marquillas’s (1972) allocation effect improperly weighted the industry mix, a problem
identified as early as Fuchs (1959) and Matilla (1964). Akin to Laspeyres and Paasche indices, it
appears SSA is extremely sensitive to whether industry mix is measured at the beginning or the
end of the study period.
Arcellus (1984: 6) subsequently pointed out that “growing regions are expected to affect
the employment levels of the industries in their midst in ways different than stagnant or
backward regions do”. So by using HE, Arcellus similarly decomposed the regional drift
component that at least satisfied the property of aggregation-disaggregation symmetry (Haynes
and Machunda, 1987). But even Arcellus himself had trouble deciphering the decomposition.
Ultimately, Keil (1992) and Loveridge and Selting (1998) identified empirical shortcomings of
the homothetic concept, so it was subsequently abandoned.
5. Limits of time and dynamic SSA
Perhaps some of the most meaningful improvements pertain to the time dimension of SSA.
Thirwall's (1967) suggested sub-division of SSA into two or more sub-periods across a prespecified time interval. For example, using the national business cycle, it might be worthwhile to
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follow trends from trough to peak and from peak to trough. Of course, regions often have
business cycles that are distinct from the nation’s (or other meta-region), so those also could be
analyzed separately. Perhaps as a consequence of what seemed to be almost senseless slicing and
dicing of time, Barff and Knight III (1988) suggested estimating SSA on an annual basis. So
called “dynamic shift-share” readily enables unusual pairings of years and economic transitions.
Shi and Yang (2008) suggest that this dynamic approach is particularly well suited for longer
study timeframes, especially when dealing with small regions or in the presence of large shifts in
local industrial mix. For example, Markusen et al. (1991) use this approach to its fullest to track
the sensitivity of regional growth to international commodity flows. That is, they decompose
value-added changes into import, export, and domestic market segments and a productivity
component.
6. The nation need not be the referent area
Sihag and McDonough (1989) extended the meta-region from the nation to the world, arguing
that magnitude of international trade demanded study at a global scale. While not necessarily
embracing those thoughts fully, Loveridge and Selting (1998) noted that the same model could
be applied to compare a region’s performance with intermediate levels of spatial disaggregation,
for example, at the census region, state, or county level if the target area is a municipality.
Indeed, if one is working on a region that is a county or smaller areal level, a state or provincial
comparison probably should be applied in addition to a national or global perspective. After all,
policy tools are effected at that level of governance as well and presumably planning agencies at
the local level have some voice in policy actions implemented by their meta-regions. In the end,
we agree with Mulligan and Molin (2004: 115) that selecting the most appropriate referent
region, “which is often but not always some larger region like the nation, is not an entirely
straightforward task.”
Through experience with spatial statistics and spatial econometrics via Cliff and Ord
(1981), Anselin (1988), and predecessors, Dinc et al. (1998) recognized that spatial dependencies
are undoubtedly inherent to the regional drift components. Nazara and Hewings (2004) and
Mayor et al. (2005) understood that SSA’s regional drift is unlikely to be spatially independent.
That is, the structure and performance of surrounding regions undoubtedly influence the
evolution of a given industry in a particular region. Nazara and Hewings’s therefore use a

10

spatially weighted version of characteristics of the region’s neighbors as a proxy referent region.
Rather than measure the national industry shift effect, they measure the difference between
growth rates of a spatially weighted industries of immediately contiguous region’s and those of
the same industries for the nation; and a new/different regional drift component is then generated
from the difference between the same spatially weighted neighbors measure and the local
industry’s growth. Many works followed using similar approaches with different sorts of spatial
weights matrices (queen contiguity, rook contiguity, distance, travel time, etc.) as elaborated in
prior statistical work by Klaasen and Paelinck (1972). Cheng (2011) notes that the regional drift
components of such spatially dependent SSA can vary considerably depending upon the spatial
perspective taken. In essence, the nature of the referent region and, in the case of spatial
dependence, the spatial weights matrix used can make quite a substantive difference in SSA
findings for a specific region. Of course, some degree of policy relevance to the target region
should attach to the referent region as well.
7. The problem of productivity differentials
By focusing on employment change, traditional SSA unfortunately facilitates the ability of
analysts to confound output growth with productivity improvements (Rigby and Anderson 1993;
Haynes and Dinc 1997; Dinc et al.1998). That is, while one might observe that a region’s
employment is declining faster than the nation’s in an industry, it may be that its production
levels (i.e., its level of output or net taxable income) are growing faster. This can occur if the
industry’s productivity within the region is improving faster than is the national equivalent.
Thus, by not accounting for interregional differences in labor and capital productivity, analysts
will make false inferences about regional growth by focusing strictly upon employment change.
Unfortunately, remedies to this condition compromise the valued uncomplicated nature of SSA.
8. Digging deeper into industry shifts
Tracking the effects of industry change had always been a core element of SSA. But it also was
understood by its originators (Rosenfeld, 1959, in particular) that they were not grasping a key
element of regional industry content—the magnitude of intraregional sectoral interactions, i.e.,
the extent of Hirschman’s (1958) linkages within the target region. Hirschman proselytized the
concept of further developing backward and forward linkages within an economy as a means of
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overcoming unbalanced growth. He noted that forward linkages were created when a particular
project or program encourages investment in subsequent related streams of production within an
economy. Backward linkages were created when a project or program encourages investment in
the supply-chain within the economy that supports that project or program. Hirschman extoled
that investments should be made in those projects and programs that have the largest total
linkages (forward plus backward). He further identifies how linkages might be measured using
input-output tables.
Ramajo and Márquez (2008) and Márquez et al. (2009) extend SSA to account for
Hirschman’s linkages. Accordingly, they estimate change in value added from a new sectoral
shift–share, one in which linkages are somehow related with the sectoral mix in the analysis. The
authors deem a binary configuration of weights would indicate only whether the sector exists or
not in the region. Thus, such an approach would ignore both the size of a given industry and the
relative size of its linkages to the rest of the economy. The authors suggest a viable notion of
sectoral interaction in SSA must identify the intensity of an industry’s relationship to other
sectors in the target economic system. They therefore offer that sectoral interaction be defined as
the set of flows among industries transmitted through the economic system. They thus developed
sectoral neighborhood analysis akin to that used by Nazara and Hewings (2004), but, rather than
using spatial weights, they use sectoral weights from the direct requirements matrix in Leontief’s
(1936) model for backward linkages and the direct allocation matrix in Ghosh’s (1958) model.
They thereby apply two new components to SSA: (1) a sectoral structural effect that is
attributable to Leontief weights of sectoral composition and (2) the industry distributional effect
that is attributable to Ghosh weights of an industry’s sectoral disposition of its product. Using
this same pair of measures in an econometric analysis of structural change on labor productivity
in EU, O’Leary and Webber (2015) show that changes in intersectoral structural change appears
to affect regional productivity growth and convergence.
9. Beyond traditional SSA: Structural decomposition analysis
Following a summary of the Ramajo-Márquez extension of SSA, it only seems natural to provide
a discussion of the broader relationship between input-output (I-O) analysis and SSA. In fact,
measuring changes in industry technology and, hence, changes in their mix within an economy
were an original goal Wassily Leontief, who first developed I-O analysis. He recognized early on
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that the gap between I-O tables of different vintages for an economy identifies structural change,
once price changes are netted out of them (Leontief, 1941, 1953). But the subject was not
examined via a unified approach until researchers applied RAS and structural decomposition
approaches to the issue.
RAS is the name currently given to the biproportional adjustment technique that became
accessible to social scientists via Deming and Stephan (1940) and popularized within I-O
analysis through publication of Stone (1961), Stone and Brown (1962), Bacharach (1970) and
more recently Miller and Blair (2009, Section 7.4). At least in early versions of the algorithm,
this data-ranking technique required an initial, prior matrix and known updates to the sums of its
rows and columns, which are referred to as ‘margin totals’. Naturally the prior matrix does not
match with the updated margins, so, RAS, an iterative procedure. It forces first the rows and
subsequently the columns of the prior matrix to be changed using proportions that relate its
margins (and margins of its re-estimates after the proportions are successively updated) to the
known margin updates. Miller and Blair (2009) summarize this process, noting that

where A0 and At are the prior and updated technology input-output direct requirements matrices,
r is a vector that is the product of the successively applied rowwise adjustments, s is a vector the
product of the successively applied columnwise adjustments, and the circumflex or hat (^)
denotes that the vector is transformed into a diagonal matrix that has the vector on its diagonal
elements and zeros elsewhere. Stone (1961) suggested that r reveals substitution effects across
inputs and that r reveals fabrication effects, which not coincidentally seem related to shifts and
shares, respectively. Ultimately, De Mesnard (1988, 1990) emphasized the economic
interpretation of RAS by recognizing the gap between the starting and ending point of the
iterative process and associate them with structural changes. It should be noted that van der
Linden and Dietzenbacher (1995, 2000) suggest that some element-specific third components
undoubtedly muddy perfect economic interpretations of r and s.8 But given that the economic
interpretation of this third component is somewhat mystifying, meaningful interpretations of r
and s remain puzzling as well. If this does not sound at least vaguely similar to early issues that
attached to the regional drift component, it should. Indeed, by using a form of RAS, Oosterhaven
8 Lahr and De Mesnard (2004) suggest is a rediscovery of work by Kouevi (1965) as reported in Lecomber (1975).

13

and Escobedo-Cardeñoso (2011) have demonstrated that regional I-O tables can be forecasted
fairly well by applying the “remainder” component, assuming it is knowable with some time lag.
The first formal identify-splitting derivation of sources of change in I-O tables, i.e.,
something that could be called ‘structural decomposition analysis’ (SDA), was performed by
Leontief and Ford (1971). But it was work by Skolka (1989) that brought the approach to the
forefront, and Rose and Casler (1996) who first conjectured that SDA was I-O’s equivalent of
SSA. In retrospect, SDA enjoys many similarities with SSA. Both focus on causes of economic
change via some sort of changes in industry shares. While SSA focuses its shares via differences
over space, SDA works its shares across industries via technology change (fabrication effects).
SDA is clearly much more demanding in terms of time and data requirements than is SSA; on
the other hand, it can produce far richer and diverse results as well.
With the above in mind, Lahr and Dietzenbacher (2016) merged SDA with SSA. They
describe their approach using a seven-component SDA: (1) national labor use; (2) national labor
multipliers; (3) the supplying region’s own share of the regional final demand; (4) differences
between regional and national final demand mixes; (5) national final demand mix; (6) shares of
regional total final demand in the national final demand; and, (7) total national final demand. The
key element from SDA that is missing is anything pertaining to the region’s set of industryspecific direct requirements; in the decomposition they designed industry-specific requirements
are harnessed only via the national labor multipliers. All remaining factors have nation-region
contrasts akin to SSA decomposition components. To date, only a conference paper by Jang,
Lahr and Dietzenbacher (2017) demonstrates the usefulness of such an SSA-SDA; in it the
authors show how investments in South Korea’s new second capital Sejong City have caused job
growth in other South Korean provinces using a series of official MRIO tables for Korea—a kind
of why-does-who-work-for-whom sort of situation.
10. Shift-share in a regression framework
A core concern with both SSA and SDA is that they can at best indicate only proximate
causation and yield no statistical significance with respect to the relationships they might reveal.
The first statistical analysis using SSA seems to be Weeden (1974) and not long after Berzeg
(1978, 1984), who elicits a statistical rationale for the standard SSA identity using a weighted
least-squares formulation. A series of papers in the mid-to-late 1970s ensured that examined the
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causes of the regional drift component more deeply (c.f., Harris, 1974; Chalmers and Beckhelm,
1976; Olsen, 1977; Treyz, 1977; and Treyz and Stevens, 1979). Then Patterson (1991) followed
up with what he termed a full-analog regression model of the deterministic shift-share method
that uses a constrained weighted least-squares regression approach; the constraints force the
weighted means of the components to be zero. Interestingly, Knudsen (2000) found Berzeg’s
approach not only far less computationally intensive, but also more accurate. In turn, Knudsen’s
proposed information-theoretic regression approach appears even more promising as also
demonstrated by Di Berardino et al. (2017) who analyze the average growth rate of labor
productivity across regions of Italy. Ultimately, as Blien and Wolf (2002: 397) suggest it seems
“the dominance of the differential shift [the regional drift component], which is a typical result,
is at least in part an artefact of the approach.” Certainly in econometrics, an improper functional
form (so called “functional form misspecification”) leads to bias in the model’s parameters.
11. Application to other topics
SSA was proposed to enable an understanding the dispersion of employment in Great Britain
(the Barlow Report) and the U.S. (Perloff et al. 1960). It has since moved far beyond this rich
area of study. It has been used to examine migration (Plane, 1987; Ishikawa, 1991; Wright and
Ellis, 1996), racial, gender, and other demographic changes (Smith, 1991; Daponte, 1996;
Hopes, 1997; Wright and Ellis, 1997; Franklin and Plane, 2004), firm growth (Fotopoulos and
Spence, 2001; Johnson, 2004), telecommunications service policy (Dinc et al., 1998b), tourism
(Fuchs et al., 2000; Sirakaya et al., 2002; Toh et al., 2004; Firgo and Fritz, 2017), regional
electricity consumption change (Grossi and Mussini, 2018), and even something as particular as
global rice export market shares (Lakkakula et al., 2015). While the examples displayed above
may seem many and topically broad, the listing is by no means exhaustive. It presents just a few
topics among many, many more available to demonstrate the SSA’s flexibility and accessibility
in application. These two characteristics assure SSA’s place in a regional analyst’s tool bag.
12. Conclusions
Since it made its splash in an application by Perloff et al. (1960), shift-share analysis (SSA) has
become one of the most heavily applied approaches for attempting to gain a basic understanding
of regional economies. It retains that role along with the analysis of location quotients, which are
used to identify industry concentrations, despite a cacophony of sophisticated alternatives that
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analysis have at their disposal. As Mulligan and Molin (2004: 115) note “apparently, the
popularity of shift-share will continue to endure despite numerous scathing attacks over the
years.” But if nothing else is clear from this reconnaissance through the relevant literature, SSA
is merely a practicable accounting identity: it never was meant to be a theory. From this
perspective, the expectation that SSA become some comprehensive model of regional growth
seems almost irrational. Regardless, it remains an excellent starting point for analyzing growth
change and differences at the regional level—one that mathematically impaired policy wonks
can generally understand.
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