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Harnessing the Forces of Urban Expansion: The
Public Economics of Farmland Development

Allowances

Nancy H. Chau and Weiwen Zhang

ABSTRACT. For decades, rapid urban expansion
has led to concerns over the loss of cultivated land in
rural China. This contrasts sharply with another sa-
lient feature of the Chinese land policy reform land-
scape that has gone on largely unnoticed: the
addition of newly cultivated land in China through
land development has consistently exceeded land con-
version. In a model featuring fiscal decentralization,
plus local governments as custodians of land use and
development, along with a land development allow-
ance policy instituted in 1998, we show that a land
development allowance policy can harness the forces
of urban expansion to encourage agricultural land
development. (JEL O18, R58)

L. INTRODUCTION

[The Ministry of Land and Resources] figures show
China added 2.4 million hectares of arable land be-
tween 1999 and 2006. Over the past seven years, the
area of newly added arable land has proved to be
greater than the land made available for construction
projects, benefiting more than 12 million farmers.
—China Daily, June 22, 2007

In both developed and developing econo-
mies, the preservation and development of ar-
able land resources is a policy issue of prime
importance. The debate brings together di-
verse interests ranging from the driving forces
of urban expansion on one hand, to propo-
nents of the need for self-sufficiency in food
production, for example. The need for gov-
ernment policy interventions is typically jus-
tified on the grounds of market failure, where
the market price of land fails to reflect collec-
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tive benefits associated with arable land pres-
ervation and development, including both
market and nonmarket services provided
(Coase 1960; Gardner 1977; Lopez, Farhed,
and Altobello 1994). This earlier literature
presumes that property rights over land are
privately held; and the need for market-based
government policies through taxes and sub-
sidies, or explicit zoning legislations, for ex-
ample, have been extensively studied based
on this critical assumption.

An altogether different system of land re-
source stewardship applies in economies
where land is public property. The case of
China is a prime example where urban land
ownership resides with the state,! while rural
and suburban land areas are owned by collec-
tives (Lin and Ho 2005). Subsequent to gov-
ernance reforms in the 1990s and the
devolution of fiscal responsibility and author-
ities (Qian and Roland 1998; Zhang and Zhou
1998; Lin and Liu 2001; Jin, Qian, and Wein-
gast 2005), local governments have increas-
ingly taken on the role of land developers
(Lichtenberg and Ding 2009), responsible for
both the allocation and development of arable
land, and land conversion decisions (Bao et
al. 2004). In terms of agency and incentives,
therefore, the analytics of the Chinese case re-
quire a shift in focus from private individuals
and enterprises to local governments, and

! Russia is another example where the public ownership
of all farmland has been argued to be a main cause of the
slow pace of land reform (Swinnen 2002).

The authors are, respectively, professor, Charles H.
Dyson School of Applied Economics and Manage-
ment, Cornell University, Ithaca, New York; and as-
sociate professor, College of Public Administration,
Zhejiang University, Hangzhou, China.
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from market prices to the fiscal pressures fac-
ing local governments.2

Importantly, the transfer of land allocation
and land development authority to local gov-
ernments has the potential of introducing a
brand new set of interjurisdictional strategic
considerations, hitherto underappreciated in
two areas of active research: fiscal federalism,
and land policy reforms in the face of forces
driving urban expansion.? Specifically, incen-
tives that guide interjurisdictional competition
for mobile inputs made possible by fiscal de-
centralization (Tiebout 1956; Stigler 1957)
can spill over to affect land conversion and
development decisions at the jurisdictional
level,# as land resources are of course key to
urban development and to attracting mobile
capital (Zhang 2007). Meanwhile, centrally
mandated land policy reforms can impact the
fiscal capabilities of local governments by
framing their incentives to allocate existing
land between agriculture or nonagriculture
and to invest in the enrichment of existing
land resources.

At least initially, the importance of these
strategic considerations will depend largely
on two sets of issues. First, in the face of foot-
loose industries, how salient really is the re-
lationship between capital inflow and land
conversion to nonagricultural uses? To this
end, evidence provided by Zhang, Mount, and
Boisvert (2004) reveals that upon controlling
for other relevant factors, arable area is indeed
inversely related to the degree of industriali-

2 Farmland protection programs that are guided by pri-
vate ownership of land, the presence of market prices, but
uncertain values of amenities, for example, have been stud-
ied extensively. For a synthesis, see for example, Hellerstein
et al. (2002). Our paper contributes to this literature by ad-
dressing the same objective of farmland protection, but in a
wholly different institutional context with public land own-
ership and state government stewardship of land resources.

3 Zhang, Mount, and Boisvert (2004) present evidence
of strategic interaction in the form of a peer-pressure vari-
able, significant only in the postreform period, on provincial-
level arable land use.

4 The literature on fiscal decentralization with footloose
capital is longstanding. Some studies illustrate the negative
impact of the need to encourage capital inflow on local pub-
lic good provision (Oates 1972; Zodrow and Mieszkowski
1986; Keen and Marchand 1996), while others emphasize
capital mobility as a discipline device (Qian and Roland
1998; Montinola et al. 1995; and Obstfeld 1998) where
sound policies are rewarded.
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zation in China at the provincial level. Sec-
ond, to what extent are local governments in
fact incentivized to channel socially excessive
levels of local resources to favor nonagricul-
tural as opposed to agricultural production? In
this regard, Huang, Lin, and Rozelle (2000)
show that through government procurement
and a system of centrally mandated implicit
taxes on agriculture and rebates particularly
for export industries, a total of 563 billion
yuan was extracted from the agricultural sec-
tor to support the nation’s development pro-
cess in the period between 1978 and 1996.
This evidence points to the intimate relation-
ship between urban land use and industriali-
zation at the local level, and the potential
(local-level) perceived biases against agricul-
ture that arise due to a centrally mandated sys-
tem of taxes and transfers.

Taken together, these observations make it
all the more striking that between 1999 and
2006, the addition of new cultivated land in
China reached a total of 3.5 million hec-
tares—an amount greater than total land ap-
proved for use in construction projects, while
during the same time period, the total stock of
arable land declined from 129 million to 122
million hectares. Table 1 illustrates that while
land conversion has indeed contributed to the
net decline in the total stock of cultivated land
in China, this contribution relative to total
land loss has been relatively minor, and never
higher than 25% for each year between 1999
and 2006. Other sources of land loss include
ecological preservation, natural hazards, and
agricultural reorganization. An overwhelming
majority of the additions to cultivated land
due to land consolidation originates from lo-
cal government projects. Between 2003 and
2006, for example, cultivated land addition
due to central government projects constituted
only 15% (0.19 out of 1.27 million hectares)
of the total (MLRPRC 2004-2008).

Furthermore, it bears emphasis that land
development entails real resource cost.’ In
Table 2, we present provincial data on land
consolidation, reclamation, and rehabilitation

5 By land development, we do not imply forcible con-
solidation of marginal farms by removing small farmers
from the land. Such acts are prohibited by the Law of Rural
Land Contract in China.
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490 Land Economics August 2011
TABLE 1
Additions and Losses in Cultivated Land in China, 1999-2006 (million hectares)
Total Addition Total Loss
Of Which Due to
Land Due to Land Of Which Due Due to
Development, Development, to Conversion to  Conversion to Total Area of

Consolidation, and Consolidation, and Construction Construction Cultivated Land
Year Total Reclamation Reclamation (%) Total Land Land (%) (Year End)
1999 0.41 0.26 63.57 0.85 0.21 24.39 129.85
2000 0.61 0.29 48.21 1.57 0.16 10.42 128.88
2001 0.27 0.20 76.18 0.90 0.16 18.32 128.25
2002 0.34 0.26 76.43 2.04 0.20 9.69 126.56
2003 0.35 0.31 90.46 2.90 0.23 7.95 124.01
2004 0.53 0.35 65.17 1.49 0.29 19.81 123.06
2005 0.63 0.31 49.23 0.99 0.21 21.54 122.69
2006 0.72 0.37 51.01 1.03 0.26 25.18 122.38
1999-2006 3.85 2.35 61.11 11.76 1.73 14.71

Source: Authors’ calculation based on China Land and Resources Yearbook (MLRPRC 2000-2007).

in the year 2000, as well as the investment
cost of these activities. Against the cost of
land development, Wu, Liu, and Davis
(2005) employed a production function ap-
proach to empirically estimate the productiv-
ity impact of land consolidation projects in
China. Based on data from 227 Chinese farm
households in the context of the Comprehen-
sive Agricultural Development Program, the
study confirms the cost effectiveness of land
consolidation projects, via a significant in-
crease in crop output.

Without a deeper understanding of the Chi-
nese farmland preservation policy landscape,
these observations on the volume and effec-
tiveness of land development activities may
appear to run contrary to expectations, par-
ticularly in view of the competition for mobile
capital unleashed subsequent to fiscal decen-
tralization, and the aforementioned bias in fa-
vor of nonagricultural production implicit in
China’s system of procurement, taxes, and re-
bates. In this paper, we explore the economic
rationale of Chinese farmland protection pol-
icies, in the context of a generalized policy of
land development allowance (tudi zhengli
zhedi zhibiao) that has so far received very
little attention in the economic analysis of
farmland preservation and land development.6
In doing so, we bring together three sets of

6 The productivity implications of land development nat-
urally differ depending on whether it is achieved via land

contributing factors: (1) local government as
custodian of land allocation and the impor-
tance of land revenue as a source of fiscal rev-
enue at the local level, (2) interjurisdictional
competition for mobile capital inputs, and (3)
incomplete fiscal decentralization character-
ized by imperfect revenue retention and an
implicit tax on agriculture.

II. LAW OF LAND ADMINISTRATION
AND FARMLAND PROTECTION IN
CHINA

We begin with a discussion of two central
issues surrounding the incentives that govern
farmland protection in China: (1) national leg-
islation governing land use allocation and (2)
the role of land revenue in local public
finance.

consolidation, reclamation, or rehabilitation. For example,
reclamation of land may not offset the loss of fertile land,
particularly when reclamation takes place in ecologically
fragile regions, with less favorable climatic conditions and
location disadvantages (Ash and Edmonds 1998; Yang and
Li 2000; Lin and Ho 2003). These concerns make it all the
more imperative that policy measures be designed not just
to maintain a “dynamic balance” in the total quantity of cul-
tivated land at the national level, requiring only a ban on
uncompensated conversion of cultivated land without ad-
justing for land quality. Our objective in this paper is to
evaluate the potential role of a land development allowance
policy in contributing to effective improvements in farmland
protection incentives at the local government level.
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492 Land Economics

TABLE 3

Comprehensive Land Use Planning Quota,
1997-2010 (million hectares)

Use Category Area

Reserved cultivated land =128.01
Protected prime farmland =108.56
Conversion from cultivated to construction land =1.97
Additions to cultivated land through =441

development, consolidation, and reclamation

Source: Outline of National Comprehensive Land Use Plan-
ning (MLRPRC 1997-2010; www.mlr.gov.cn/zwgk/ghjh/200710/
t20071017_88615.htm).

The Law of Land Administration is the first
piece of comprehensive land legislation en-
acted in China, in 1986, and amended in 1998
with specific emphasis on farmland protec-
tion. In compliance with China’s constitution,
the legislation is founded on the public own-
ership of land either by the state or by collec-
tives, a comprehensive system of land use
control through centrally mandated annual
quotas that restrict the rate of land conversion,
and the establishment of a Department of
Land Administration responsible for monitor-
ing and investigation.

At the national level, land use allocation is
governed by a comprehensive system of land
use planning quota authorized by the State
Council. These national-level quotas are
shown in Table 3 for the period 1997-2010.
In principle, from mandates at the national
level to actual allocation at the township level,
national quotas are supposed to translate to
use restrictions linked to specific plots and
land use zones. However, a comparison be-
tween Table 1 and Table 3 quickly reveals that
already by 2002, the actual stock of cultivated
land (126.85 million ha) was below the na-
tional quota of at least 128 million ha of re-
served cultivated land mandated for 2010.

In order to provide targeted measures to en-
courage the protection of cultivated land, the
legislation requires that the occupation of cul-
tivated land for nonagricultural purposes
should be replaced by the addition of new cul-
tivated land through land development via
reclamation, consolidation/rehabilitation. In
addition, Article 18 of the Regulations on the
Implementation of the Law of Land Admin-
istration (MLRPRC 2007) provided for the

August 2011

first time an official land development allow-
ance policy, by stipulating:” “People’s govern-
ments at all local levels should, pursuant to
the comprehensive land use planning, take
measures to press ahead with land consoli-
dation. Sixty percent of the area of the newly
added cultivated land through land consoli-
dation can be used as compensation quotas for
cultivated land occupied for construction.”

At the provincial level, similar policies
have been put in place. In Zhejiang Province,
for example, the 1998 Notice on Encouraging
Rural Land Consolidation stipulates that 72%
of the total areas of added effective cultivation
can be used for approved infrastructure, core
villages, small towns, and industrial districts.
This land development allowance policy spe-
cifically aligns the amount of newly added
land for cultivation with the size of the land
conversion quota applicable for any local-
level government.® As such, rather than tra-
ditional monetary incentives through taxes
and subsidies, the land development allow-
ance policy provides in-kind benefits in the
form of land conversion quotas to reward
farmland preservation activities at the local
level.

The legislation also clearly lays out the
terms under which local government can req-
uisition, transfer, or assign land use rights.
The expropriation of cultivated land over 35
ha for construction is subject to State Council
review. Local governments are required to pay
compensation to former occupants at a rate 6
to 10 times the average annual output of the
expropriated land, in addition to a resettle-
ment subsidy linked also to the value of out-
put.® Land use rights can be transferred for

7 Also see the Ministry of Agriculture of the People’s
Republic of China (2002) and Tong and Chen (2008) for an
in-depth discussion of China’s land administration policy at
the national level. See Wang, Tao, and Tong (2009) for an
account from a provincial perspective with specific reference
to Zhejiang Province.

8 By 2008, concerns regarding uncontrolled urban ex-
pansion had led to an official tightening of the regulation
prohibiting further increases in construction land, according
to The Circular of Strictly Implementing the Laws and Pol-
icies of Rural Collective Construction Land. The impact of
this change is an important issue that warrants future
research.

9 See Ding and Lichtenberg (2008) for empirical evi-
dence demonstrating that local governments face significant
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TABLE 4 Importantly, despite the absence of a land
Land Revenue in Local Public Finance, 1998-2006 market, the net unit revenue from govern-
Variabl iy S b ment land lease, calculated as the per hectare
arlable can -V net revenue collected from land lease at the
Share of extrabudgetary revenue 0.497 0.211 provincial level, shows signs that market
in local revenue forces are indeed in play in the assignment
Sha“’;r Otf> lzndtfe"eﬂue in 0321 0.402 of land use right by local governments. To
extrabuagetary revenue : .
Area of state-owned land lease  3,946.10  5,17344 (s end, Table 5 summarizes the average rev-

(hectares)

Source: Authors’ calculation based on China Land and Resources
Yearbook (MLRPRC 1999-2007) and Finance Yearbook of China
(MFPRC 1999-2007).

commercial uses, and assignments should be
subject to market forces through bid tender-
ing, auctions, or listings.

For a quantitative picture of the importance
of land administration policy on provincial
public finance, we compiled a collection of
basic statistics from the China Land and Re-
sources Yearbook for the period 1999-2006
(MLRPRC, various years). We note first and
foremost that land revenue is a sizeable con-
tributor to local extrabudgetary fiscal revenue.
Revenue that local governments collect from
the leasing and the transfer of land use rights
for nonagricultural purposes is fully retained
within the local government by law (Beijing
Local Taxation Bureau 2003) as part of extra-
budgetary revenue.!® In Table 4, the impor-
tance, respectively, of extrabudgetary revenue
as a share of total local financial revenue, and
the net revenue from land lease as a share of
total extrabudgetary revenue at the provincial
level are shown. These shares vary widely
across provinces, but on average, net revenue
from land leases makes up almost a third of
local extrabudgetary revenue at the provincial
level. Meanwhile, extrabudgetary revenue
constitutes a substantial part of total provin-
cial revenue, at close to 50% averaged across
year and province.

gains in revenue by diverting land from agricultural to non-
agricultural uses.

10 Extrabudgetary revenue is made up of a number of
revenue items not included as part of provincial budgetary
revenue, and hence beyond the monitoring of the National
People’s Congress. This includes revenues and income of
institutional and administrative units, specialized funds held
by state-owned enterprises, and fees and incomes collected
from local enterprises.

enue from land leases in 31 provinces of
China over the period 1998-2006. The same
information is plotted in Figures 1 and 2. As
should be expected when market forces are
in play, the prices of land leases are posi-
tively associated with the relative size of the
secondary and tertiary sectors. To control for
other time-varying factors that may have also
contributed to the net unit revenue of land
leases at the provincial level, Table 6 shows
the estimates from a random effects regres-
sion that additionally controls for the share
of the primary sector in GDP, the lagged
value of GDP, population density, and a time
trend. As shown, these estimates are statisti-
cally significant and in accordance with ex-
pectation: the net unit revenue from land
leasing rises with demand-side factors such
as industrialization and population density,
after controlling for a time trend that is like-
wise positive and significant.!!

These salient features of land resource gov-
ernance and preservation in China will form
the building blocks of the model of land de-
velopment allowance policy in what follows.

I11. THE MODEL

We begin with a familiar two-tiered (cen-
ter-local) structure of governance that fea-
tures two characteristics (Oates 1972; Keen
and Marchand 1996; Qian and Roland 1998):
fiscal decentralization with imperfect tax rev-
enue retention, and interjurisdictional com-
petition for mobile capital. With incomplete
fiscal decentralization, tax collected locally is
only partially retained within the province,

11 These results also complement Ding and Lichten-
berg’s (2008), who show that urban land generates higher
revenue than agricultural land in the eastern provinces of
China.
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TABLE 5
Net Revenue from Land Lease and Provincial Economic Performance in China,
1998-2006
Government Revenue Share of Secondary and
per Hectare (10,000 GDP per capita Tertiary Sectors in GDP

Province yuan) (yuan) (%)

Anhui 105.50 6,743 78.56
Beijing 574.61 30,138 97.12
Chongqing 132.76 8,469 83.43
Fujian 150.20 14,063 85.27
Gansu 40.32 71,373 81.34
Guangdong 131.09 16,176 90.93
Guangxi 67.31 6,776 74.84
Guizhou 122.54 5,953 76.01
Hainan 118.74 12,781 63.58
Hebei 115.12 10,216 84.03
Heilongjiang 124.49 10,994 81.17
Henan 97.36 7,665 79.43
Hubei 89.13 8,830 83.97
Hunan 92.78 7,626 79.16
Inner Mongolia 39.54 10,928 78.62
Jiangsu 165.75 15,935 89.61
Jiangxi 131.44 7,384 78.63
Jilin 98.48 10,147 79.31
Liaoning 151.68 13,646 88.70
Ningxia 50.70 16,106 84.11
Qinghai 47.39 16,706 86.11
Shaanxi 74.43 7,770 84.94
Shandong 95.90 13,067 86.77
Shanghai 173.52 39,999 98.47
Shanxi 109.18 8,572 90.78
Sichuan 150.75 6,663 71.87
Tianjin 181.99 25,165 95.99
Tibet 101.55 30,394 74.63
Xinjiang 33.69 10,793 79.13
Yunnan 54.90 6,608 79.01
Zhejiang 136.12 18,296 90.87

Source: Authors’ calculation based on China Land and Resources Yearbook (MLRPRC 1999-2007) and
China Statistical Yearbook (China State Statistical Bureau 1999-2007).

and otherwise repatriated to the central gov-
ernment to finance the provision of a national
public good. With interjurisdictional compe-
tition, production capacity in each province
depends critically on whether local govern-
ments can institute policies that attract mo-
bile capital.

To this setup, our model introduces three
additional features: (1) a dualistic structure of
production activities including both agricul-
ture and nonagriculture in each province, (2)
the possibility of costly conversion of agri-
cultural land to augment nonagricultural pro-
duction capacities and to attract capital
inflow; and (3) the possibility of costly addi-
tion of agricultural land through reclamation,

consolidation, and rehabilitation to augment
agricultural production capacities.

The model will be examined in light of
three distinctive policy regimes: (1) the first-
best regime representing the land develop-
ment and land conversion choices of a
benevolent central government, (2) a decen-
tralized regime where land development and
land conversion decisions are made by local
governments in the face of incomplete fiscal
decentralization and competition for capital,
and finally (3) a land development allowance
policy regime in which the central govern-
ment sets explicit guidelines linking the land
conversion quota to land development efforts
at the provincial level.
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TABLE 6
Results of Random Effects Estimation

Variable Coefficient Std. Err.
Share of secondary and 4.227 1.914

tertiary sectors .
Lagged GDP -0.007 0.003
Population density 0.089 0.044
Year 5.489 2.617
Intercept —11,225.37  5,143.931
N = 278

R2: within = 0.0843
R2: between = 0.2836
R2: overall = 0.2129

Number of groups = 31
Wald y2 = 33.24
Prob. > »2 = 0.0000

Note: Dependent variable: unit revenue of land lease, 1998-2006.

The Composition of Provincial Production
Activities

Consider M otherwise identical provinces,
i=1...,M. Each province comprises two
types of production activities, referred to
henceforth as agriculture (subscript “a”) and
nonagriculture (subscript “n”). Accounting
for all other inputs and costs of production,
land use in agriculture T, =0 measured in
efficiency units generates value added
A(T}).12 A(T)) is taken to satisfy standard
properties, with A(0) =0, and AT(T3) >0
and Arr(Ty) <0. Nonagricultural land T,
and capital input jointly enable nonagricul-
ture production activities, generating value
added N(K',Tp). N(K',Ty) is strictly increas-
ing and concave in both arguments, and
Ng1(K',T}) >0. All local governmental ef-
forts (inclusive of land reclamation, land
consolidation, and land rehabilitation) in
amassing new and enriching existing land re-
sources for agricultural use will be collec-
tively referred to in what follows as land
development zg. Let ¢, denote the extent of
the conversion of agricultural land to support
nonagricultural production. Furthermore, let
T, and T, be the initial stocks, respectively,
of agricultural and nonagricultural land. We
have, therefore,

T::|=Tn+t<i:

12 See, for example, Fan and Zhang (2004) for a recent
study on the empirical relationship between land use and
agricultural productivity.

August 2011

and
Ti=T,— i+ 1}

Thus, ¢{ reflects the net increase in nonagri-
cultural land use, while t§ — f¢ reflects the net
increase in agricultural land use. Rearranging
terms,

=T -T, [1]
and
th=Th—Ty+ti=Th+ Ti— Ty~ T 2]

It follows that in order for total land use
T,+ Ty, to exceed the baseline level
T, + T,, regardless of how the allocation is
split between agriculture and nonagriculture,
land development is indispensable, z5=0.

We assume that the minimum cost schedule
of land conversion y = y(#}) is strictly in-
creasing and convex in the scale of land con-
version, with (0).!3 Similarly, assume that
the minimal cost schedule of land develop-
ment 8 = §(t§) is strictly increasing and con-
vex in the scale of land development, with
6(0)=0.14

Fiscal Decentralization, Local Revenue, and
Expenditure

Both local and central governments bal-
ance their own budgets. At the local level,
sources of revenue include (1) (distortionary)
taxation of value added generated from pro-

13 We refer to vy as the minimum cost schedule to indi-
cate that vy is the lowest cost required to increase nonagri-
cultural land use, given existing geography and spatial
distribution of land use within a province. According to
Lichtenberg and Ding (2009), for example, increasing and
convex land conversion cost also captures market driven
compensation for land requisition. Other costs of land con-
version can include cost of resettlement, and basic infra-
structure including water, electricity, and transportation.

14 There is an alternative interpretation of our specifi-
cation of land development and land conversion costs: in-
vesting in newly added land is less expensive in agriculture
than in nonagriculture, due for example, to the additional
need for infrastructure, amenities, services, and access to
markets required by the latter. As such, the marginal cost of
an increase in Ty, Yi(to) + 8(ty), is strictly higher than
8y(ty). To maintain consistency, we refer to y as land con-
version cost, and 8 as land development cost, throughout.
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duction activities, (2) land lease fees on non-
agricultural enterprises that obtain land use
rights, and (3) all other sources of nondistor—
tionary taxation levied in the province 7, or
net transfers from the central government R’
both of which will be taken henceforth as
given exogenously.

With two sectors (agriculture and nonagri-
culture) generating value added, total tax take
at the local and the central levels depends on
a variety of factors. First, the tax rate 7 on
value added is mandated by the central gov-
ernment. For the case of China, since the Pro-
visional Regulation of the People’s Republic
of China on Value Added Tax in 1994, 7
stood at 13% for agricultural products, while
export-producing private enterprises receive
full rebate on the value-added tax so that 7
is effectively zero (Su and Zhao 2004; Bei-
jing Local Taxation Bureau 2003). Further-
more, as emphasized by Qian and Roland
(1998), foreign firms are able to evade taxes
in host countries by transfer pricing schemes.
To highlight this dichotomy in the tax treat-
ment and tax take on agricultural and non-
agricultural production activities, we assume
henceforth that the value-added tax 7 is
strictly positive in agriculture and zero in
nonagriculture.!5

As a second source of revenue, local gov-
ernment levies land lease fees on the transfer
of land use rights to nonagricultural enter-
prises.!6 As discussed, the Law of Land Ad-
ministration of 1998 stipulates that these fees
are expected to be market determined via bid
tendering, auctions, or listing, and the evi-
dence shown in Section II also concurs. Ac-
cordingly, we let land lease fee per land unit
be given by the marginal product N(K',T})
in each province i. Total revenue from the
land lease in province i is thus Np(K*,Ti)Ti.

The assignment of tax revenue between the
central government and the local governments
is taken to follow a simple guiding principle
(Su and Zhao 2004; Beijing Local Taxation
Bureau 2003): taxes that involve national in-

151t can be readily shown that our qualitative findings
are robust to the introduction of a positive distortionary tax
on nonagriculture, provided that the forces of interjurisdic-
tional competition for capital are sufficiently intense.

16 In agriculture, similar land use fees do not apply.
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terest or the macroeconomy are assigned to
the central government (e.g., import tax);
taxes pertaining to local economic activities
come under the full control of subnational
governments (e.g., local-level land lease fees),
while the value-added tax is shared at a given
rate determined by the central government.
Accordingly, let » be the share of local value-
added tax revenue retained by the province,
and 1 — v the share repatriated to the central
government. v parameterizes the extent of fis-
cal decentralization with v = 1 reflecting full
fiscal decentralization and full tax revenue re-
tention within each province. According to
the Beijing Local Taxation Bureau (2003),
value-added taxation revenue follows the
sharing rule of 75% for the central govern-
ment and 25% for local governments, or
v=0.25.

The revenue that a local government col-
lects in province i is thus

B'=7vA(T) + N(K!, T)TL + 7 + R,

while tax revenue of the central government
include collections from all M provinces is

M . M .
B= 7(1-v)A(TH— DR
i=1 i
Budget balance at the local level requires

B' = y(tl) + 8(t). (3]

Budget balance at the central government
level requires

B=12, [4]
where Z is a public good at the national level.
Interregional Competition for Capital

Capital is mobile across provinces. The
marginal return to capital in province i is
given competitively by

r = Ng(K!,Th).

The nationwide aggregate stock of capital is
K. Arbitrage made possible by capital mobil-
ity implies that returns to capital are equalized
across provinces, and thus for all i,
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r'=NeK'\To) =r. [5]

Assume henceforth that each province takes
the nationwide returns to capital, r, as given.
Equation [5] illustrates the tight link between
land allocated to nonagricultural uses in prov-
ince i, and the ability of province i to attract
foreign capital. In particular, let

KT, = (K I Ng(K', TS = r).

It is straightforward to check that an in-
crease in Ty, encourages capital inflow, since
Nx1(K',T}) >0, with elasticity

dlogK*(Ti,r) TiNgT(K',T}) 0
= —>0.

erOnSt. = - .
K'Ngg(K',Ty)

n
dlogTy,

Finally, the economy-wide return to capital
r implicitly solves the following equality,

which requires that the sum total Efi 1K i add
up to equal the size of the aggregate stock K,

M . .
2nmn=&

Each local government takes the structure of
production, the fiscal contract between the
provinces and the center, as well as the pres-
ence of interjurisdictional competition for
capital as given. The objective of each local
government in i is to maximize the welfare
function W* in i,!” where

Wi(dh 1) = [N(K*(TE,r), TE)
+ (1 - DATY - Np(K  THT, - #1 + U2),  [6]

subject to the budget constraint in [3]. The
expression in square brackets indicates pro-
vincial-level economic well-being, as given
by the value added generated in i, A(T}) +
N(K',T}), net of taxes and land lease fees

17 The assumption of a benevolent state government is
commonplace in the fiscal decentralization literature. See,
for example, Qian and Roland (1998) for an analysis that in
particular sheds light on the Chinese decentralization expe-
rience. Li (1998) furthermore argues that establishing a pro-
reform, and probusiness reputation is important for
bureaucrats interested in a position in the local business
community after leaving government.
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TA(Ty) + Ny (K' , T)Th + 7. U(Z) denotes
citizen benefits from a national-level public
good Z that the central government finances
through central government tax revenue. The
objective function of the central government

isw=" w.
Nationwide First-Best Allocation

We begin our analysis by setting out a first-
best baseline. From [4], the central govern-
ment chooses capital allocation K*, land use
Ty and T, in each i, along with public good
provision Z to maximize W:

M
max NK.T
K\ T, T,Z Z:l[ »

+ (1 - DATY — Ny TOTy— F1 + UZ),  [7]

subject to the budget constraint that total (lo-
cal plus central) government tax revenue
equals total expenditure:

M Mo .

2B+ 8= 3 [Y)+ 809 +2 (8]
i= i=

and 2?’1 1K; = K. Let superscript “0” denote
these first-best outcomes. Equations [7] and
[8] together imply that the central govern-
ment’s maximization problem is simply

M
max X [N(K',TS) + A(T) — w(th)
K TLTZ (21

-8t + UD] -2z [9]
With M otherwise identical provinces,
K° = K/M, [10]

with symmetric allocation of K across the M
provinces. Public good provision equalizes
the marginal cost with marginal benefits ag-
gregated across provinces:

1 =MU'(Z°.

In addition, land development in each prov-
ince equalizes the marginal gains in agri-
cultural value added and the marginal cost of
land development:

ow
o Wa(T3.Tp) = A1(T3) — 8,13 = 0. [11]

a
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First-Best Land Development and Land Conversion

Land conversion in a first-best equilibrium
yields marginal gains in nonagricultural value
added at Np(K°,T3). In terms of marginal
costs, two forms are incurred, including first
the direct marginal cost of land conversion
¥(#2), in addition to the marginal cost of land
development 5,(¢3) to replenish an otherwise
declining usage of agricultural land T:

a_T;;E Wg( Tg’ Tg)

= Np(K°,T9) — %(1) — 8,19 = 0.  [12]

Equations [11] and [12] jointly determine the
first-best levels of land use, respectively, in
agriculture and in nonagriculture (Figure 3).
Schedule D°D° in Figure 2 traces the com-
binations of T3 and Tj, that equate the mar-
ginal benefits of land development to the
corresponding marginal cost. Note first of all
that D°D° slopes downward. Intuitively, an
increase in land use in nonagricultural pro-
duction, all else constant, raises the marginal
cost of additional land development for agri-
cultural uses by convexity of 8. This discour-
ages land use in agriculture.

Schedule C°C®° in Figure 3 in turn traces
the combinations of T3 and T, that equate the
marginal benefits of land conversion to the
corresponding marginal cost. Note that
C°CP° also slopes downward. Intuitively, an
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increase in land use in agriculture, all else
constant, raises the marginal cost of additional
land development for nonagricultural uses by
convexity of 8 from [12]. This discourages
land use in nonagriculture.

The equilibrium land use allocation in the
two sectors is given by the intersection of the
D°D° and the C°C° schedules.!8 These find-
ings establish a set of benchmarks, based on
which we will evaluate three additional policy
regimes.

Incomplete Fiscal Decentralization and
Interregional Competition for Capital

Contrary to the first-best outcome, Chinese
provinces confront decentralized decision
making with incomplete revenue retention
v <1, and interregional competition for cap-
ital (K*(Tt,r)). As noted, each provincial gov-
ernment maximizes the posttax income
generated in the province, subject to a budget
constraint in [3], taking as given the nation-
wide returns to capital r. Using [3] and [6],
the problem of each provincial government i
simplifies to

%%N(K‘(Tf.,r),Tﬁ)

+[1=1(1 =) JATY) — ¥(1) — (1) + R + U(2).
[13]

In a symmetric equilibrium, K', Ti, Ti, and

Z' are identical across regions. Let a super-

script “c” denote these outcomes with inter-
regional competition for capital. We have

K'=K°=KIM, [14]
so that the aggregate stock of capital K is
equally allocated once again across the M oth-
erwise identical provinces. Thus,

K® =K°.

18 From [11] and [12], the slope of D°D° is given by

aT}

jID=(Nﬂ—5,,—yn)/an and the slope of C°C® is
n

EY aT! T,

—|C= —8y(ArT— 8y), and thus —|D>—>|C, as

T}, aTi, aT

shown in Figure 2.
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FIGURE 4
Decentralized Land Development and Land
Conversion

Land development in each province equalizes
the marginal gains in agricultural value added
and the marginal cost:

Wi .
75 Wy(T5,Tr)

a

=[1-7(1-») JAnTY) -85 =0. [15]

Comparing [11] with [15], where the latter
exhibits incomplete revenue retention param-
eterized by v <1, provincial government un-
derestimates the marginal benefits of land
development relative to the first-best regime.
In Figure 4, the D'D' schedule reflects this
difference by once again tracing out the com-
binations of land use in agriculture and non-
agriculture that maximize provincial welfare,
indicating a scaling back of agricultural land
use relative to the first-best regime for all T,.

Now, in sharp contrast to the case of agri-
cultural land development, local government
overestimates the marginal benefits net of
marginal costs of land conversion:

ow :
EE n(TeTh) = (1 + ONT(K®,T})

n

— () — 81§ =0, [16]
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where
NgKC dlogK' (T, r) oK
6= —————| rconst. = —n>0,
NtT;  dlogTy or

and ok =Ng(K*,THK/N(K®,T}) and o=
N1(K,T)TS/N(KC,T}) are the shares of cap-
ital and land in nonagricultural production.
Thus 6 captures both the sensitivity of capital
inflow K to land use in nonagriculture and
the impact of capital inflow on nonagricultural
production. 6 accordingly reflects the strength
of the impact of interjurisdictional competi-
tion for capital on land conversion incentives.

Now compare [12] and [16]; competition
for mobile capital effectively shifts the CC
curve outward. As shown in Figure 4, the re-
vised C'C' schedule along with the D'D'
schedule jointly determine the equilibrium
land allocation decision of local governments.
Incomplete fiscal decentralization and com-
petition for capital thus reinforce one another
in augmenting local officials’ incentives to in-
crease land use in nonagriculture, at the ex-
pense of agricultural production. We have the
following proposition:!?

Proposition 1. With incomplete fiscal decen-
tralization and interregional competition for
capital, there is overprovision of nonagricul-
tural land by local governments and under-
provision of agricultural land relative to the
first best: T4 > T9,T; < T3. This is made pos-
sible by an increase in land conversion effort,
but a decrease in overall land development ef-
fort relative to the first-best regime if local tax
revenue retention is sufficiently poor, or with
1 — v, is sufficiently large: 1¢ > 12, 1§ <13.

Since T, =T, + t. by definition, nonagri-
cultural land use greater than the first-best
level necessitates land conversion effort
greater than the first best. Now, 3 =T, +
T, —T,— Tp, and as such, overall land de-
velopment effort depends jointly on land
allocation in both agriculture and nonagri-
culture, which move in opposite directions
relative to the first-best allocation due, re-

19 The Appendix contains a formal proof of each of the
propositions below.
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spectively, to incomplete tax revenue reten-
tion and competition for capital. If the former
(tax retention) effect dominates, agriculture
suffers doubly due to land conversion and an
overall reduction in land development effort.

Land Development Allowances

In order to prevent unchecked urban ex-
pansion and the decline in agricultural pro-
duction due to land conversion, various policy
options are available. At one extreme, a ban
on land conversion sets ¢; = 0. Meanwhile, a
comprehensive system of agricultural land use
quotas with a ban on uncompensated land
conversion requires that agricultural land use
must never be fall below a given quota, and
as such every unit of land conversion must be
compensated by land development of at least
the same scale. The Circular of Further
Strengthening Land Management and Culti-
vated Land Protection, jointly issued by the
Chinese Communist Party Central Committee
and the State Council on April 15, 1997, is
one such policy that specifies a target of dy-
namic balance of total cultivated land (Liang
and Huang 2000). Yet another alternative pol-
icy puts checks on land conversion by a policy
of land development allowances, whereby ex-
pansion in nonagricultural land use is allow-
able only as a fraction of newly added
agricultural land. The Law of Land Admin-
istration enacted in 1998 (Chapter 4, Article
18) officially sanctions the use of land devel-
opment allowances, where 60% of agricul-
tural land newly added through land
consolidation can be used as the compensa-
tion quota for cultivated land occupied for
construction.?0

Each of these policy options is a special
case of the following general formulation of
a land development allowance policy, which
links allowable land conversion to land de-
velopment efforts. Formally, a land develop-
ment allowance policy is a pair (p,A), which

20 At the provincial level, similar policies have been put
into effect. In Zhejiang province, the 1998 Notice on En-
couraging Rural Land Consolidation stipulates that 72% of
the total effective added areas of cultivation can be used for
approved infrastructure, core villages, small towns, and in-
dustrial districts.
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requires that land conversion in each province
i be no greater than?!

L =max {0,p(ri — A)}, [17]

where p € [0,1] gives the size of land devel-
opment allowance permitted as a fraction of
total land development. A is a minimal land
development quota, and land conversion is
permitted under this policy when land devel-
opment exceeds A. This policy imposes a con-
straint on the feasible land use choices in
agriculture and nonagriculture facing each
provincial government. The constraint is
shown in Figure 5 as the upward sloping
schedule AA. Anywhere along the schedule,
the constraint is binding with ¢ = p(z5— A),
or equivalently, Tp=<T,+ p(Ty— T,—A)/
(1 —p). A ban on land conversion is thus the
simplest case where p =A =0, and AA is
thus a horizontal schedule at Tj,
Altematxvely, a law that stlpulates a dy-
namic balance in the stock of agricultural land
at no_less_than Tt requires that p =1 and
A=Ti—T,=0 whenever A=0. Once the
quota A is reached, land conversion is per-
missible so long as a “dynamic balance”
T at the specified level 7% is maintained by
compensating each unit of agricultural land

21 Henceforth, we assume that the constraint [17] is
strictly observed. A report commissioned by the Shanghai
Bureau of State Land Supervision (Wu et al. 2010) sum-
marized the findings of a series of interviews conducted with
officials in 13 counties of Zhejiang Province—a province
with arguably one of the highest demands for land conver-
sion in China. The report finds a clear understanding among
local officials concerning the detailed requirements of the
land administration legislation. The report additionally iden-
tified a number of critical areas of concern, principle among
which are the need for land quota determination criteria that
balance local economic and ecological conditions, and the
difficulty with enforcement and evaluation. A useful exten-
sion of our model to capture the possibility of a “soft” land
development allowance constraint will thus be of particular
interest. To do so will involve a full-fledged paper that takes
into account the system of checks and balances between cen-
tral and local governments relevant in China (Laffont 2004),
other determinants of local government accountability in-
cluding the role of the media (Besley and Burgess 2002),
the time dimension of the reform process (Laffont and Qian
1999), and other incentives/awards (e.g., additional land use
quotas [see http://house.china.com.cn/Specialreport/view/
79753.htm]) that the central government can offer for land
use regulations to be self-enforcing (Laffont 2004). We
thank an anonymous referee for pointing out this possibility.
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FIGURE 5
Land Development Allowance Policy, T, = T, +
p(Ta—T,—A)(1~-p)

loss through land conversion with the same
degree of land development (p = 1).

More generally, varying p€(0,1) and
A =0 allows the central government to fine-
tune the land allowance policy. The question
remains as to whether the policy can be de-
signed to exploit local governments’ incentive
for urban spatial expansion to benefit agricul-
tural land development more generally. To see
this, consider once again the local govern-
ments’ problem, now augmented with a cen-
trally mandated policy of land development
allowance:

x;ga;,cN(K"a;,r),ﬁ,) +[1-7(1—v) JA(TY)
—ytH -8 + R + UZ), [18]

subject to [17] or equivalently,
o P
Th=T,+ I—(Té—Ta—A)
-p

and
T+ Ti=T, + T,

In a symmetric equilibrium, K*, T%, and thus
T}, continue to be identical across regions. Let

a superscript “r” denote these outcomes with
land development allowance, fiscal decentral-

August 2011

ization, and interregional competition for cap-
ital. We have

K=K =KIM. [19]

With the land development allowance as

given by [17], an increase in agricultural land

use made possible by land development ad-

ditionally impacts the ability of the local gov-

ernment to expand nonagricultural land use,

ﬁiven p and A. At an interior equilibrium, we
ave

Wi .
—=WKT) =0 [20]
aTL

a

& (- p)[1—7(1 - VAT — 84(12)]
+ pl(1 + ONT(K",Tp) — 84(t2) — %(t)] = 0

& (1 - p)WHTLTH + pWa(T5TH) = 0.

It follows that the marginal welfare impact
of an increase in land use in agriculture is now
a weighted average of (1) the marginal wel-
fare impact of an increase in Th, Wy(T5,Tr)
and (2) the marginal welfare impact of an in-
crease in T} in the absence of the allowance
policy, Wy(T3,Tr). Furthermore, as long as the
land development allowance policy is
binding(TH < T§), the combinations of land
use in agriculture and nonagriculture that sat-
isfy [20] lie between C'C' and D'D', as
shown in Figure 5 as R'R'.22 Note that R'R"
ends in the C' C* schedule as p tends to 1, and
D' D' otherwise as p tends to 0. The intersec-
tion of the upward sloping land development
allowance constraint AA and the R'R* sched-
ule gives the local government choice of land
use in agriculture and nonagriculture.

We now show that an appropriately de-
signed land development allowance scheme
can replicate the first-best outcome:

Proposition 2. A land development allowance
policy (p",A") that replicates the first-best

land allocation 79 and 79 takes the form

22 Suppose otherwise, it follows from [15] and [16] that
either Wy(T5,T7) >0 and Wy(T5,T5) >0, or Wy(T5,T7) <0
and Wy(T3,TH) <0, violating the first-order condition in
[20].
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P = AT
1—p"  ONY(KIM,T})

[21]

and

ONRIMTS
AT = 19— Ty — Yg-Tn.  [22]
(1 - VANTY)

The result is intriguing for it shows that a land
development allowance policy can reinvigo-
rate rural land development efforts while re-
ducing urban land use. From [21], and [22],
the intuition behind this result is as follows.
Note that land development allowance p" as
displayed in [21] essentially eliminates the
disincentive for agricultural land development
due to incomplete fiscal decentralization
7(1 — v)AT by pairing it with the heightened
incentive for urban spatial expansion in the
presence of mobile capital O N1. Next, by
accordingly calibrating A" based on the first-
best land allocation and p",2? an appropriately
designed land development allowance policy
can indeed replicate the first-best outcome.
Doing so increases land use in agriculture and
tames excessive urban spatial expansion in
each province. Furthermore, relative to the de-
centralized outcomes (z5,£§), the land devel-
opment allowance policy strictly increases the
total land development for 13> #§, as shown
in Proposition 1, as long as local tax revenue
retention is sufficiently poor. Jointly these
findings are consistent with the experience of
land policy reform and the massive increase
in land consolidation efforts in China as dis-
cussed earlier.

Proposition 1 also provides clear guidance
on the determinants of the size of the land
development allowance p", and the size of the
quota A”. Specifically, upon an increase in the
extent of interjurisdictional competition for
capital, due to an increase in the elasticity 6,
for example, the land development allowance
policy should be stricter, requiring a reduction
in p, but simultaneously a relaxation of the

23 The case where A" in [22] happens to be negative will
be discussed in what follows in the context of a land devel-
opment allowance policy with earmarked subsidy instead of
a land development quota.
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agricultural land development quota through
a reduction in A. Meanwhile, a change in the
fiscal contract, such as a reduction in v that
worsens local tax revenue retention even
more, should call for a increase in p to en-
courage local governments to take advantage
of the land development allowance policy,
while at the same time increasing the quota
AT to ensure that the first-best allocation can
be reached.

Note furthermore that the land develop-
ment allowance policy (p",A") is feasible only
if the land development quota A" = Tg—
T, — {[ONT(K/M), TR )/[ (1 — v)AT(T")]}
(T T,) is positive. A priori, the expression
in [22] can be positive or negative, depending
on the relative magnitude of the first-best al-
locations, and the marginal value-added im-
pact of land in the two sectors Nt and AT.
Alternatively, therefore, consider a subsidized
land development allowance policy (p,s).
Specifically, let s denote a subsidy transfer
from the central government to province i for
each unit of land development carried out.
The cost of land development in province i is
thus 8(¢y) — sty. With an earmarked subsidy
replacing the role of the land development
quota, the land development allowance policy
restricts land conversion via the constraint
te=<pty, or Ty=T, + p(Ta— T)/(1 = p).

It can be shown that first-best land alloca-
tion can be replicated here as well. Consider
once more the local governments’ problem,
now augmented with a centrally mandated
policy of land development allowance with

earmarked subsidy:
WN(K"(T:;J),T:D + [1—-7(1—») JATY)
—y(t) - 8(th) + sty + R' + U2), [23]

subject to

L P .

=T+ ——Ta— Ty
1-p

and

Ti+ Ti=T,+ T,

Let a superscript “s” denote these outcomes
with subsidized land development allowance,
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fiscal decentralization, and interregional com-
petition for capital. We have

K=K =K/M. [24]
Furthermore, at an interior equilibrium,

Wi .
—=WiT) =0 (25]
T,

a
e -p){[1-7(1-v) JANT) — 813 + s}
+pl(1 + ONT(K®,TR) — 8(2) — (£ + 5] = 0

& (1 - p)WYTST) + pWTS,TS) + 5 =0,

where the impact of a subsidy s is highlighted.
We thus have the following:

Proposition 3. A land development allowance
policy with earmark subsidy (p*,s°) that rep-
licates the first-best land allocation T3 and
T3 takes the form

$ T3 —T,

P _In _n [26]
1-p° T3—-T,
and

s* = (1-p*)7(1 = VAN(TY) — P ONT(KIM,TY). [27]

Thus, the land development allowance policy
requires an earmarked subsidy to achieve first
best if the land development disincentives in-
duced by incomplete fiscal decentralization
1 — v are sufficiently high. Alternatively, if
competition for capital is sufficiently intense,
the first-best replicating land development al-
lowance policy can in fact be a source of cen-
tral government tax revenue for s° <0, from
[27].

IV. CONCLUSION

The contributions of this paper are three-
fold. First, we address the issue of land use
allocation in economies where land ownership
is public. Based on the salient features of the
land administration and public finance policy
landscape in China, we provide a model that
brings together two previously unrelated areas
of active research—farmland preservation and
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fiscal decentralization with competition for
mobile capital inputs—to examine the public
economics of land preservation policies in
economies where land is public property. In
doing so, the model shows the economic ra-
tionale for inefficient land use allocation
where local governments, as opposed to pri-
vate individuals, are in fact custodians of land
administration and land use allocation.

Second, we examine in this context the an-
alytics of a land development allowance pol-
icy. In particular, our results allow us to make
sense of the empirical observations discussed
in the introduction, that socially excessive
land conversion from agriculture to construc-
tion can occur in tandem with aggressive land
development efforts in rural areas, through a
land administration policy that explicitly links
allowable land conversion quotas with land
development efforts.

Indeed, we show that the forces of urban-
ization, if appropriately harnessed, can be di-
rected toward the reinvigoration of land
development efforts in agriculture. It is shown
that an appropriately designed land develop-
ment allowance policy can be put in place to
replicate nationally first-best land use alloca-
tion, in an economy where land use is other-
wise excessively tilted in favor of urban
expansion, because of interjurisdictional com-
petition for mobile capital, and because of a
tax schedule that favors one sector as opposed
to another.

Future research in this area can exploit of
recent changes in Chinese tax laws, for ex-
ample, which have completely eliminated ag-
ricultural taxation. Based on the model
developed in this paper, this change can be
readily shown to alter the land use and land
conversion incentives of local governments.

APPENDIX
Proof of Proposition 1

With incomplete fiscal decentralization and inter-
regional competition for capital, the first-order con-
ditions facing a local government i are shown in [11]
and [12]:

(1 + ONT(K®,T5) — y(T5 — Ty)
—8(Te+ T —Ta—Tp) =0,
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and
[1=7(1 —v) JAN(TS) —8(T5 + Tq— T, — Tp) = 0.

Comparing the above with the first-order conditions
in the first-best regime, the decisions of local govern-
ments coincide with those of the central government
if and only if = 0, or equivalently when local gov-
ernments disregard the role of urban land use in at-
tracting mobile capital, and 1 — v = 0, or equivalently
when there is full tax revenue retention of local tax
revenue. Put another way, the extent of deviation from
first best with incomplete fiscal decentralization and
interregional competition for capital will depend on
the size of 6 and v. More specifically, from [15] and
[16], we have

((1 + O)NTT — Yee — St —8u )(dT:])
— 8y [1=7(1 = »)]Arr— 8¢/\dT;,

_ ( — N1d6 )

— 7Atdv)’
It follows straightforwardly that as stated in Propo-
sition 1, with incomplete fiscal decentralization
1—v>0, and interregional competition for capital

6 >0, there is overprovision of nonagricultural land
relative to first best for

aTh  —Nr[(1 —7(1 —v) JATT— 8y T}
—_—= >0

30 D "ol —v)
SuTAT

D

)

where

D= [(1 + ONrr— yul {[1 - 7(1 = v) AT — 8y}

—8u[1 —7(1 —v) JATT>O0.
Accordingly, there is also excessive land conversion
from agricultural to nonagricultural uses, since #; =
T, — Tp. Meanwhile, there is underprovision of ag-
ricultural land relative to first best, since
Ty —Nrby T,
—= <0,

a(l —v)

6 D
[(1 + ONrT— v — 8y ]7AT
<0
D

Since T} and T}, respond in opposite directions to both
6 and 1—vw, land development effort ;= T, +
Ty, — T, — Ty, which depends on the sum of these two
effects, exhibits
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ot —Np[1-7(1-v) JArT ol
—= >0,
a9 D a(l—-v)

[(1 + O)NrT— yu |7AT
= <0
D

It follows that the net effect of fiscal decentralization
1 — v and interregional competition for capital 6 on
land development is strictly negative if the latter ef-
fect dominates, or if 1 — v is sufficiently large.

Proof of Proposition 2

Recall from [11] and [12] that the necessary and
sufficient conditions for a first-best outcome are

NT(K°.TR) = W(TR = To) = 8(T3 + TR —Ta = To) = 0
and

AT =8(T3 + TR =T, — Tp) = 0.

Meanwhile, the first-order condition of a local gov-

ernment that internalizes the incentives offered by the
land development policy are as shown in [20]:

(1=p)[1 =71 —v) JAN(TE) — 815
+ pl(1 + ONT(K", Tp) — 8(13) — v(19)] = 0.

A land development allowance policy {p",A"}
that replicates the first-best outcome sets Ty = Tg, and
TE = T9; and thus from [11], [12], and [20],

—(1=p"7(1 = AL(Ty) + p"ONT(K",Tp) = 0

L P _Tm AT = AT
1—p"  ONpRIM,T)  ONWKIMT)’

since K* = K° = K/M. It follows, furthermore, from
[17] that the corresponding minimal land develop-
ment quota is

_ ONT(KIM,TY) _
AT=T3-T,——— (R Ty).
(1 — AKTY)

Proof of Proposition 3
From [25], the first-order condition of a local gov-

ernment facing a land development allowance policy
with an earmarked subsidy is

A=p{[1 =70 =v) JA(TY) — 83 + s}
+ p[(1 + ONT(K®,T3) — 8(13) — (1) + s] = 0.
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A land development allowance policy with earmarked
subsidy {p®,s®} that replicates the first-best outcome
sets T = T3, Ts =T, and K* = K/M. Thus from
[11], [12], and [25],

s = (1 - p*)7(1 — ANTY) + p*ON(K",TE)
= (1-p°)r(1 — A(TY — p*ON(KIM,T}).  [28]

From [17], with Al = 0, the implied land develop-
ment allowance follows directly from first-best levels:

[29]
1-p°

Using [25] and [29], the corresponding earmarked
subsidy can be written in terms only of first-best land
allocation, 6 and v:

o (3= Tr(1 - A} = (T3~ ToM}
- Tg_fa*' Tg_Tn

S

i)

where A = AT(T3) and N} = Np(K°,T3) evaluated at
first-best input allocations. It follows that the land de-
velopment earmark subsidy is strictly positive if rev-
enue retention of a value-added tax is sufficiently
imperfect (— (1 — v) is large enough) and negative if
interjurisdictional competition generates land alloca-
tional distortions that are sufficiently acute (— 0 is
large enough).
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